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CHAPTEE   r. 

GEOLOGY  i)v  noi;thwestki;n  illtxok^. 

Tluit  lY.xrt  of  tlu'  State  of  Illinois  embracing  the  valley 
of  Eoek  river,  and  tlieuee  north  and  a\  est  of  the  same,  and 
more  minutely  described  in  the  followiuii  detailed  county 
rej)orts,  is,  geologically,  agriculturally,  and  in  a  mauufactur- 
ing  ])()int  of  view,  (me  of  the  most  interesting  poitions  of 
our  great  State.  The  valley  of  Kock  river,  if  indeed  tlie 
higli  rolling  prairie  on  either  side  can  be  called  a  valley,  in 
fertility  and  beauty  of  prairie  land,  is  ])erhaj)s  unequalled  in 
tlie  West.  The  river  itself — swift  flowing,  broad,  clear  as 
crystal — affords  one  of  the  most  magnitieent  water  po^vers 
in  the  world.  At  Camden,  Sterling,  Dixon,  Grand  DeTour, 
Oregon,  Rockford,  Rockton,  and  Beloit,  excellent  dams  aie 
already  built  and  extensi^ cly  used  for  milling  and  manufac- 
turing purposes.  Others  will  be  built  in  due  course  of  time. 
^Vlmost  every  half  dozen  miles  contains  one  or  more  of  these 
heavy  Avater  powers.  At  one  end  of  the  stream  are  the 
lumber  regions  of  Wisconsin  ;  at  the  other,  the  coal  fields 
of  Rock  Island.  On  either  side  is  the  richest  agricultural 
region  in  the  State.  Along  the  banks  and  in  the  bed  of 
the  river  are  many  kinds  of  stone  from  the  best  Silurian 
formations.  A  railroad  up  the  valley,  joining  the  coal  and 
lumber,  Mill  be  built  at  no  distant  day. 

In  addition  to  this,   the   Government  sui'vey  of  Rock 
river,  made  under  charge  of  General  WiLSOi^^,  and  submit- 
ted in  the  form  of  a  report  to  the  War  Department  some 
four  years  ago,  shows  tliat  the  improvement  of  Rock  river 
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iiavigiitioii  In'  slack  water  dams  from  Rock  Island  to  Lake 
Horicon,  tlience  across  to  Lake  AViiincl)a,n<i,  and  tlience 
down  Fox  river  in  Wisconsin  to  Lake  ]Michiyan,  is  not  cmly 
a  feasible  project,  l»nt  is  fnll  of  interest  to  tlie  pc^ople  of  this 
valley  and  to  the  whole  Xorth-west.  It  ^vill  thns  he  seen 
that  Eock  river  and  its  valley,  in  their  i)rcsent  and  pros- 
pective resonrces,  saluhrity  of  dimatc^  and  beanty  of  loca- 
tion, have  not  their  eqnal  in  the  State,  or  perhaps  in  the 
nation.  The  i^ecdo^ical  formations  aloni;-  the  stream  are 
also  of  an  interestinu'  character.  The  section  of  the  river 
hlnffs  herewith  presented,  and  the  following'  connty  reports, 
contain  detailed  descriptions  of  thesi'  formations. 

^Vt  Beloit  and  Eockton  the  dull,  yellowish  earth-colored 
buff  limestone,  with  its  bands  of  dark  blue,  is  the  sui'face 
ro(I\;;  half  way  to  Eockford  this  formation  sinks  Ixlowthe 
ujjper  division  of  the  Trenton;  three  miles  aboA  e  Eockford, 
and  at  i]\v  city,  the  warm  cream-colored  Galena  limestone 
outcrops  in  the  river  blutfs  to  the  hii;htl)  of  one  hundred 
feet;  loAver  do^vn  the  (ialena  ^raduall}  thins  out,  until  the 
buff'  again  comes  to  the  surface  in  a  loAV  axis  at  Byron. 
From  Orciion  to  Grand  DcTour  the  castellated  hills  of  the 
St.  Pete)s'  sandstone,  shininu'  Avhite,  bi'own,  and  tlame- 
colorcd  in  the  sun  li,i;ht,  and  risiuu  to  an  eleA'ati(ni  of  nearly 
iAVo  hundred  feet,  form  striking'  and  pictures(iue  objects  in 
tlie  landscape;  below  these  the  s(did  Lowe^r  Mauiiesian 
limestone  probably  forms  the  floor  of  tlie  glanciug  river. 
At  Dixon  two  divisions  of  tlie  Tnnton  may  be  examined 
almost  side  by  side  i'ov  s(nne  distance;  at  Sterling  the  green 
and  blue  shales  of  the  Cincinnati  gronp,  and  the  chert-banded 
ami  dendrite-specklcd  Niagara  limestone  outcrop  heavily  in 
the  sanni  (juarry;  fr(tm  Stt^rling  to  Erie,  and  evi^n  lower 
down,  the  ]S"iagara  continues  in  tlu^  bed  of  the  river  and  in 
its  baid\:s,  a.  h)\v  outcro]),  changing  before  it  runs  under  the 
Goal  Measures  into  a  softer,  Avhiter,  iiner  grained  slonc,  foi-- 
nierly  called  the  LeGIair  limestone;  from  a  fe^\ miles  below 
Erie  to  Ganuhni,  ilu^  gently  rounded  hills  and  black   lime- 
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stones  of  the  productive  (-oal  Measures  vise  lo  viivyiufi,  elc;- 
vatious ;  from  Cauuleu  to  tlio  Mississii)pi  tlic  river  rushes 
over  a  smootli  floor  of  solid  dovc^-colored  Hauiilton  liuK^- 
stoue  of  Devouiau  aiic 

That  part  of  tlie  State  hetween  Hoek  riv(u-  and  the  JMis- 
sissippi,  except  .lo -Daviess  and  a  part  of  (-arroll  counties, 
is  mostly  high,  rolling  prairie  land,  dotted  with  heautiful 
groAcs  of  timhei',  and  ahouiuling  in  many  small  streams, 
■which  afford  good  mill  seats  and  light  water  powers.  The 
soil  is  dryer  than  the  flat  prairies  of  Central  Illinois.  The 
portion  ahove  excepted,  being  Avithin  tlie  productive  lead 
hasin,  is  more  abrupt  and  broken. 

The  agricultural  and  horticultural  productions,  kinds  of 
timber,  mineral  ■s\(>alth,  superficial  extent  of  geologit'al  for- 
mations, soils  and  their  cai)abilities  and  adaptations,  and 
other  matters  of  scientific  and  economical  interest,  will  be 
found  set  out  in  detail  in  the  county  reports  foHowing  this 
article,  but  need  not  be  again  repeated  in  this  ])lace. 

The  ^Mississippi  river  on  the  wt'st  exposes  a  fine  section 
of  its  rocks  from  Dunleitli  to  Kock  Island.  At  the  latter 
place  the  Hamilton  limestones  and  (\k\\  ]\reasures  both 
outcrop  and  are  the  prevailing  rocks  as  far  up  as  JMo- 
line;  from  thence  to  the  south  line  of  Carroll  county 
massive  Avails  of  Xiagara  limestone  in  j)laci's  appear  like 
vast  mural  escarpments,  bounding  the  broad  ^Mississippi 
bottoms  on  the  east;  about  Bluft'villc  the  Cincinnati  shales 
and  clayey  limestones  are  tlie  predominating  rocks;  at  Sa- 
vanna the  same  Cincinnati  group  is  capped  Avith  more  than 
a  hundred  feet  of  coarse,  reddish-broAvn  Xiagara  limestone; 
and  as  Ave  ascend  to^vards  the  n(»rth  line  of  the  State,  nuis- 
sIa'c,  solid  Gralena  outcrops  occur,  the  famous  lead  producing 
rocks  of  the  Xorth-Avest. 

LeaA'ing  these  rocky  formations  for  the  present,  it  may 
be  Avell  to  discuss  some  (Questions  connected  Avith  the  suj)er- 
ficial  deposits  covering  them. 
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If  all  the  soils,  t-Iays,  saiids,  and  gravels,  and  other  loos(^ 
materials  spread  over  tlie  face  of  the  conntry  were  removed, 
the  probability  is  that  the  rocky  snrface  thus  displayed, 
would  present  valleys  of  erosion  and  elevated  ridges ;  but 
tliese  ineqiTalities  ^vould  not  perha])s  )>e  greater  than  those 
now  appearing  on  the  siirfaee. 

The  glacial  drift  period,  and  the  tremendous  forces  aetinu' 
through  it,  are  not  well  understood  by  geologists,  biit  they 
had  much  to  do  with  the  deposition  and  present  arrange- 
ment of  the  loose  materials,  covering  the  rocks  concealed 
beneath  them. 

Clays,  sands,  and  their  varioiis  mixtures,  are  originally 
derived  from  the  dec<)niposition  of  the  primitive  rocks. 
The  silent  processes  of  nature,  to-day,  as  in  past  geological 
time,  are  <;rinding  i-oeks  into  clays  and  sands,  and  re-ce- 
menting clays  and  sands  into  rocks.  Tlie  affinities  of  rocky 
matter  can  lie  destroyed  V)y  atmospheric  and  chemical  agen- 
cies, Init  the  elements  will  still  ivmain. 

There  are  two  theories  as  to  the  depositi<ni  of  the  loose 
materials  covering  the  rocks  in  tliis  part  of  tlie  State.  One 
is,  tliat  they  are  derived  from  the  slow  decay  of  the  nudei'- 
lying  rocks,  leaving  the  clay  in  .tifii  in  the  exact  places 
when^  the  rocks  rotted  away.  The  other  is,  that  the  drift 
forces  mingled,  mixed,  and  de[)()sited  these  loose  materials, 
having  gathered  them  from  loiii;  distances,  and  from  many 
and  Avidely  se[)a rated  sources. 

In  the  part  of  the  State  now  under  consideratiim,  evi- 
dences of  the  truth  of  both  these  theories  can  readily  be 
found.  In  tlie  pi-oductive  lead  region  it  is  now  conceded 
that  th(!  drift  forceps  did  not  act  at  all,  or  acted  in  a  moditied 
form.  The  producti\  e  lead  rocks  are  coa cicd  by  a  peculiar 
reddish  clay,  derived  in  large  part,  T  think,  from  the  decay 
of  the  upper  strata  of  the  rocks.  It  bears  little  evidences 
<d'  mixing  or  transporting  agencies.  The  top  is  eiiriched 
by  veg('table  and  atmospheric  infiueuces,  and  has  become  a 
thin,  poor  soil.     As   it   is  penetrated,  it  becomes  a  reddish 
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clay;  |)ieces  of  tiont  iiiiiu  ral  :ii<'  found,  soiiietiincs  in  con- 
siderubk-  quantities,  and  befoi(>  the  solid  strata  arc  fouiid, 
apjiarently  lyinij-  //;  .situ,  unworn  by  watei',  and  1>econiiui;- 
more  numerous,  until  tlie  solid  voek  is  veaclied,  as  if  tliey 
■were  harder  fraiiiueuts  of  the  original  rocks,  which  have 
withstood  the  general  decay  of  tlu^  mass. 

Jb^'ragmentary  patches  of  the  lead  region  arc  undoubtedly 
driftU'ss  r(\gious,  but  in  many  places  the  drift  has  invaded 
the  lead  regions.  In  the  north-Y,'csteru  portions  of  Can-oil 
county,  where  the  indications  are  strong  that  the  soils  and 
clay  are  derived  from  the  decomposition  of  the  underlying 
rocks,  fragmentary  boulders  are  often  foirnd  on  the  surface 
of  the  ground  and  in  the  ravines,  showing,  as  it  seems,  that 
even  these  driftless  lead  regions  have  been  sulnnerged,  per- 
haps many  times,  since  their  uplift  from  the  Silurian  seas. 

The  finely  comminuted,  greenish  and  creamy  yellow  col- 
ored clays,  forming  the  subsoil  oAcr  small  extents  of  Xorth- 
western  Illinois  underlaid  by  the  CMucinnati  shales,  would 
seem  to  indicate  an  origin  from  the  decomposition  of  the 
earthy  shales  below. 

But  in  many  places  and  over  large  cxttMits  of  this  part  of 
the  State,  the  transpoiiation  of  soils  and  clays,  and  a  uni- 
versal mingling  and  mixing  of  the  surface  materials  of  the 
earth,  is  a  fact  patent  to  the  most  casual  observer.  The 
gravel  hills  of  Ogle  county,  and  the  long  gravel  Ix'ds  of 
Winnebago  and  Boone  counties,  mingled  Avitli  white  sand  ; 
the  stratified  and  partially  stratified  clays  and  sands  to  be 
met  with  almost  everyAvhere;  the  boulders  scattered  over 
the  prairies — all  o\A'e  their  present  arrangement  to  the  drift 
forces.  Over  these  i)laces  the  underlying  rocks  are  hidden 
by  the  concealing  drift.  Laminated  clays  cover  the  indu- 
rated rocks.  These  clays  are  in  some  cases  nothing  but  the 
sediments  and  precipitates  of  peaceful,  shallow  seas;  but 
the  boulders  and  gravel  beds  indicate  mightier  forces  and 
belong  to  the  true  glacial  drift.  That  vast  glaciers  of  ice 
once  extended  over  large  portions  of  North  America  is  now 
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uui\'crsally  eouccdecl.  Tbeir  sIoan',  crawliiiji-  motion  and 
irresistible  force  j^roiind  tlie  rocks  to  powder,  as  wlieat  is 
ground  to  tionr  Lc^tAreen  tlte  uiipcr  and  nctlier  millstones  ; 
not  only  i^ronnd  tlicm  to  powder,  but  rounded  and  polished 
tlie  boulders  and  tlie  gravel,  planed  and  i^rooved  tlic  rocky 
surface  of  tbe  earth,  and  moved  tlie  vast  masses  of  drift 
materials  fr(nn  place  to  place;  in  a  slow  procession.  Direct 
evidences  of  tlie  ice  forces  of  the  glacial  period  are  not 
met  with  so  frequently,  as  a  modified  form  of  these  forces. 
Along  the  ridg<'s  and  gi-a\  el  hills  north  of  I'oreston,  in 
Ogle  county,  the  great  accumulation  of  gravel,  sand  and 
lioulders,  presents  tbe  appearance  of  glacial  nnn-aines,  as 
if  two  glaci(!rs  had  met  and  deposited  their  accimiulated 
loads  of  dirt,  sand,  gravel  and  boulders,  much  of  Avbich 
seems  to  have  been  torn  from  rocky  formations  of  tbe  Si- 
lurian age,  at  no  great  distance  from  the  place  of  final 
deposit.  But  the  great  mixing  and  trausporting  agency 
which  arranged,  assorted,  and  deposited  most  of  our  Xortli- 
ern  Illinois  drift  deposits,  was  evidently  the  mixed  action 
of  ice  and  A\ater. 

A^Hicn  the  temperature  of  the  glacial  winter  began  to 
grow  warmer,  and  the  great  moviug  fields  of  ice  began  to 
melt,  stre.ims  of  turbid  water  would  rush  out  and  form 
sha]b)W  seas  and  lakes.  Tbe  glaciers  on  the  more  (devated 
portious  of  the  laud,  still  fed  l)y  perpetual  snows,  would 
creep  into  ihe  neighboriug  bodies  of  water,  break  oft"  aiul 
float  awny  in  the  form  of  icebergs  aud  floes,  bearing  with 
tbem  the  l)oulders,  gravel  aud  dirt,  torn  from  tbe  hills  and 
outci-opping  rocks  along  their  ])assagt'.  ^\s  this  floating 
ice  Jiielted,  eitlier  by  an  increase  of  the  eartlTs  temperature, 
or  by  being  l)orne  into  a  warmer  atmos])liere  further  sonth, 
the  materi.ils  wii]\  which  it  \\as  freighted  would  sink  to  the 
bottom,  and  become  subject  to  the  action  of  a  ntnv  force, 
the  assorting  and  transporting  force  of  cuiTents  of  flowing 
Avater.  The  contraction  and  expansion  of  the  ice  over  these 
shallow  lakes  or  seas,   caused   by  alternate    freezing  and 
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tluiAving',  also  cxt'itcd  a  powerful  iiiflucHcc  in  tearing  loose 
stones  from  tlic  iieiyliboriiig-  banks  and  pilinii  tluini  into 
loiifi"  heaps  and  gravel  beds.  In  some  of  the  lak(\s  in  Xoifli- 
"westcni  Iowa  the  frost  power  is  produein^  wonderful  phe- 
nomena, iiivin;;'  rise  to  tlu^  popular  error  of  walled  lal\(^s. 

Thus  it  will  be  seen  tliat  the  first  and  i;reatest  of  the 
drift  forees  a\  as  the  ylaeier  ;  then  the  floatini>'  ieebei-g-  and 
iee  Held  prodiieed  their  results,  carryinii-  th(^  lars^e  l)oulders 
from  plaee  to  plaee,  and  droppini;-  them  over  the  iee  cold 
seas  ;  and  last,  the  AvaAe  and  current  forees  of  ^vater,  after 
the  iee  had  in  part,  or  altouetlier  melted,  left  the  loose 
clays,  sands  and  subsoils,  substantially  as  we  tind  them  noA\'. 

Arctic  tra\elers  have  made  us  somewhat  familiar  A\'ith 
the  desolations  and  saAai^e  beauty  of  the  N<n'th  i)olar  re- 
ii:i(ms — home  of  the  iccberiis,  land  of  the  ulaciers,  and  realm 
of  endurina;  frost.  The  phenomena  theie  witnessed  at  the 
present  day  are  exactly  similar  to  the  ancient  forces  a<tini;- 
oyer  these  prairies,  as  T  have  above  attempt'cd  to  describe 
them,  except  in  so  far  as  they  were  moditied  l)y  the  levcler 
nature  of  this  countiy  as  compared  A\ith  snow-bound, 
ice-locked  Cxrcenland. 

The  icebergs  rise  cathedral  and  sphinx-like  from  the 
bosom  of  the  fiords  and  inland  seas,  making  an  ice  forest 
in  places  over  the.  watery  wast(\-!.  They  impinge  upon  each 
other  Avith  the  crash  of  parks  of  artilleiy,  ami  tloat  aw  ay  on 
gulf  streams  and  melt  in  Avarnier  latitudes,  stre^ving  tla^ 
floor  of  the  ocean  with  their  adhering  earth  and  stones. 
The  blaze  of  the  arctic  summer  sun  lights  them  up  into 
brilliant  colors.  Peaks  of  flame,  columns  of  emerald,  sa]i- 
phire  and  blue,  move  sloA\'ly  over  the  green  A\"aters,  and 
the  play  of  prismatic  c(dors  is  indeed  beautiful  in  all  the 
reflected  and  refracted  changes  of  the  bergs,  (xlaciers  are 
creeping  shnvly  doAvn  from  the  neighboring  mountains  : 
fed  at  theii'  upper  ends  \vith  perpetual  snows  :  their  loA\'cr 
ends  constantlv  breaking  oif  in  the  Avatcrs,  and  sending 
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iiwav  fields  of  ice  iind  icc1)crg-.s,  loaded  ^vitli  the  del)i-is  and 
stones  collected  in  the  dowuAvard  jonmey. 

Similar  phenomena,  perhaps  in  a  modified  form,  were 
once  displayed  over  all  the  regions  traversed  hy  the  drift. 
The  ice  i>radnally  melted  away,  commencing;  south  and 
disa])pearinii'  np  to  the  arctic  rei^ions.  In  ])i-ocess  of  time 
the  watei's  iiave  place  to  the  dry  land,  and  onr  northern 
])rairies  remain,  monlded  into  gentle  niululations  l)y  tlu^ 
fingers  of  the  retiring  Mavcs. 

The  startling  theory  of  the  Ic(^  Period  in  Xoj'tli  America, 
announced  hy  Profcss((r  AoASSlz  in  the  ^Uhoifir  2l<nithlii 
for  July,  1<S(J4,  at  that  time  was  almost  too  miicli  for  the 
faith  oi'  credulity  of  scientific  men.  Xow,  a  lai'ge  portion 
of  the  scientific  world  accepts  the  theory  then  announced. 
Jn  his  recent  expedition  in  Brazil  and  up  the  Amazon,  the 
traces  of  a  great  glacier,  filling  the  whole  Aalley  of  that 
large  river,  wi'rc  discovered.  When  such  a  sea  of  ice  ex- 
isted under  the  very  tropic  skies,  this  world  must  indeed 
have  heeii  in  the  midst  of  a  glacial  winter,  Avhere  snows, 
and  frcjst,  and  ice  held  supreme  sway.  We  wonder  if,  then, 
the  progenitors  of  the  mound  builders  and  ancient  c(»pper 
miners  and  workers,  built  their  mioav  and  ic(^  huts,  and 
nu»Aed  about  in  their  light  kiyaks,  as  the  Es(}nimaux  of 
to-da}'  do  in  frigid  (ireenland  ! 

Tlie  influence  of  these  glacial  drift  forces  npon  soils  is 
worthy  of  a  passing  thought.  They  (dianged  the  surface  <d' 
the  earth  frcnn  its  conditions  during  the  Carboniferous  a^es; 
and  made  soils,  by  the  processes  above  enumerated,  fit  to 
produce  grasses,  grains,  fruits,  and  hard  wood  trees.  They 
pr(;})ared  the  earth  for  civilized  man. 

In  this  part  of  the  State,  in  atteniipting  to  classiiy  soils 
and  earths  thus  mingled  and  made,  there  is  no  ciul  to  the 
distinctions  and  classifications.  Soils  arc  light  or  heayy, 
warm  w  cold,  dry  or  wet,  compactor  porous,  fine  or  coarse, 
hungry,  leachy,  loamy,  sour,  sweet,  clayey,  sandy,  limey, 
nuirshy,  peaty,  and  various  combinations   of  these,  too  nu- 
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meroiis  to  mention.  Silica,  or  tlic  eavtli  of  flint;-,  alumina, 
lime,  magnesia,  potash,  and  vai'ion8  salts  and  metalloid 
compounds,  unite  in  chemical  or  niecliauical  combinations 
to  make  up  tliest'  soils.  The  humus  or  geiu,  which  gives 
richness  and  fatness  to  the  laud  and  blackness  of  color,  is 
cliietly  derived  from  succc^ssive  growths  and  d(!cays  of 
grassi's  and  other  vegi^tatiou. 

The  productiveness  of  these  soils  depends  not  alone  on 
the  nature  of  the  soils  themselves,  but  also  upon  climatic 
and  atmospheric  influences,  and  the  nature  and  properties 
of  the  sub-soils  and  underlying  drift  materials.  If  the  sub- 
soil is  graA  elly,  marly,  leachy  or  porous,  so  as  not  to  retain 
too  much  moisture,  fruits  and  cereals  will  flourish.  If  a 
hard  pan  or  im])ervious  clay  lies  under  the  soil,  so  as  to  re- 
tain the  surplus  moisture,  corn  and  grasses  will  perhaps  do 
better.  The  practical  agriculturist  will  knock  the  bottom 
out  of  such  a  soil  if  he  can,  by  deep  plowing  or  underdrain- 
ing,  so  as  to  let  the  siirplus  water  leak  out,  and  permit  the 
sunbeams  and  kissing  winds  to  jtenetrate  and  sweeten  the 
land. 

Xot  only  the  agriculturist,  but  the  horticulturist  may 
learn  a  lesson  from  this.  In  the  flrst  j)lace  let  him  select 
one  of  nature's  orchard  spots,  if  that  be  possible,  on  which 
to  plant  his  trees  and  viiu's.  A  light  soil,  porous  sub-soil, 
sheltered  sunny  exposure,  and  well  drained  slope  or  hill 
side,  is  the  favored  spot.  Then  let  him  plant,  in  prox)er 
season,  of  the  best  and  hardiest  varieties,  in  holes  big  as 
little  cellars.  Take  care  of  the  young  ti'ces,  feed  them  with 
fertilizers  and  good  cultiA'ation,  wage  war  with  their  insect 
foes,  and  in  due  time  an  abundant  fruitage,  ewn  in  this 
climate,  will  be  the  I'csult. 

If  nature  has  not  given  him  an  orchard  site,  then  he 
mixst  make  one.  Do  artiflcially  what  nature  has  failed  to 
do.  Drain  and  nnderdrain,  plow  and  sub-soil  plow,  ma- 
nure and  feed  with  fertilizers,  plant  shelter  belts  to  modify 
and  sift  the  blistering  winds,  and  in  this  way  an  orchard  or 
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viiicyarcl  may  be  made  t<»  jivow,  whose  liciienms  fruitaj^'e 
Avill  more  tliau  repay  the  exi)eiise  and  toil. 

Hut,  k'aviui;-  tliese  topics,  Avhieh  l)eh)ii.ii-  ratlier  to  praeti- 
eal  agriculture  and  horticulture  than  to  licology,  1  pass  to 
notice  some  plien<miena  more  particularly  discernihh' along 
the  small  streams  hetwcc'U  the  IMississippi  and  Rock  rivers. 
Tliere  are  a  numhc^r  of  tliese  large  creeks  and  small  rivers, 
retei'red  to  in  the  county  reports.  Those  crossing  the  lace 
of  the  country  in  an  eastern  or  -western  dirt'ction,  generally 
hav(^  the  strata  along  the  north  side  of  the  stream,  elevated 
higher  than  those  on  the  south  side.  In  some  instances  the 
stream  is  the  dividing  line  l)et\\cen  an  older  and  nnn'e  re- 
cent formation.  The  Cincinnati  shah'S  and  limestones 
often  underlay  the  levcd  prairies  on  the  south  side,  np  to 
thi'  very  water's  edge;  while  tlie  country  (ui  the  north  side 
rises  in  rather  hold  outcrops  of  the  Cialena  limestone.  I 
think  the  streams  are  oftener  than  otherwise  the  dividing 
line  hetween  ditt'erent  groups  and  formati(ms. 

Closely  connected  \\  ith  this  phenomenon  is  another.  The 
streaius  often  seem  to  How  in  tissures  or  cracks  of  the  un- 
derlying rocks.  Slow  upheavals,  and  sliglit  contractions 
in  the  cocding  earth  perhaps,  made  these  fissures.  In  time 
they  tilled  partially,  making  the  narrow  Ixdtoms  ami  the 
beds  of  the  present  streams.  Slight  faults  were  thns  left, 
which  seem  to  be  boundt'd  by  the  streams,  and  fully  account 
for  the  ditt'ereiice  of  elevation  on  ditt'ei'ent  sides  of  east  and 
west  streams. 

While  speaking  of  the  surface  geology  of  the  region  be- 
tween the  two  rivc^rs,  a  few  A\()rds  as  to  tlie  origin  and  for- 
mation of  the  prairies,  may  not  be  out  cd' place. 

The  largest  portion  of  this  ])art  of  the  State  is  prairie 
land.  In  it  all  kinds  of  prairies  niav  be  seen,  such  a!>  the 
high  u[)land  pi-airics,  the  ri\('i'  b(dt(ni)s  or  alluvial  prairies, 
and  the  low,  wet  swam[)  lands. 

Tliere  is  (piite  a  divc^'sity  of  oi)iuion  as  to  the  origin  and 
formation  of  these  treeless  and  grass-eovcix'd  reijions  of  the 
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Xortli-Avrst.  One  tlicovy  attributes  tliciii  to  auiuial  fires 
sweeping  tlirough  the  grass,  and  killing  every  tree,  gc^'iii 
and  Yonng  tree,  almost  before  fliey  eould  fake  root.  In 
some  places  f be  fires  are  supposed  to  liave  eiieroaelu'd  year 
by  year  upon  the  forests;  in  otlier  ])laees,  as  for  instance! 
along  flic  streams,  in  the  deep  ludlows,  or  in  Mvt  placets, 
wliere  flic  fires  would  be  cliccked,  the  timbci-  would  spring 
up  and  displace  fbe  prairies.  ^Vnotlu  r  theory  accounts  for 
the  treeless  character  of  tliese  plains,  from  the  lacustrine 
origin  and  nature  of  the  x^rairie  soils  and  sub-soils.  Trees 
Avill  not  naturally  grow  in  this  sedimentary,  finely  commi- 
nuted prairie  soil,  according  to  this  theory.  Ofhei's  attempt 
to  explain  prairie  phenomena  l)y  afmos])heric  and  climatic 
influences,  marking  out  certain  zones  of  moisture  and  dry- 
ness. They  bound  forests  and  prairies  by  certain  isother- 
mal lines.  Another  theory,  advocated  with  force  and  plau- 
sibility by  Professor  LKSc^UEitiii'X,  in  the  first  volume  of 
the  Geological  Eepcu'ts  of  this  State,  finds  all  our  prairies  to 
originate  from  causes  similar  to  those  which  form  peat  lieds, 
and  are  in  fact  incipient  peat  beds,  drained  before  com- 
pleted. In  his  own  clear  language  he  linds  "  that  all  tlie 
lu-airies  of  the  Mississippi  valley  have  been  formed  by  the 
slow  recession  of  sheets  of  Matt'r  of  various  extent,  first 
transformed  into  SAvanrps,  and  l)y-aiul-by  drained  and  dried. 
The  high  rolling  prairies,  the  prairies  around  the  lakes, 
those  of  the  bottoms  along  the  rivers,  are  all  the  result  of 
the  same  caiises,  and  form  a  Avhole  in  an  individual  system." 
Xo  one  of  tlies(;  theories  is  sufficient  to  explain  all  the 
phenomena  noticed  in  making  an  examine.tiou  of  the  prai- 
ries. As  in  most  such  cases  in  theoretical  geology,  all  of 
them  perhaps  contain  some  truth,  and  may  be  applicable 
to  localities  more  or  less  extended.  The  burning  of  the 
forests,  in  a  few  cases  doubtless,  has  changed  timber  info 
j)rairie  land,  and  preyent(Kl  the  timber  from  in-^  ading  small 
tracts  of  ihc  prairies.  But  the  sweeping,  consimiing  au- 
tumnal prairie  fires  arc  not  sufficient  to  account  for  the  ori- 
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gin  of  our  wide  prairies,  else  prairies  would  be  found  .scat- 
tered throngli  all  the  timbered  regions  of  tlie  continent. 
Xeitlier  is  atmospheric  causes  sufficient,  for  the  observa- 
tions of  meteorologists  show  the  annual  precipitation  of 
moisture  in  the  form  of  rains,  over  our  ]S"orth-iv(^st(n-n  prai- 
ries, quite  as  evenly  and  extensively  as  in  the  timbered  re- 
gions of  the  eastern  and  northern  parts  of  the  continent. 
The  chic^f  causes  of  the  treeless  character  of  our  prairies 
are  undoubtedly  found  in  the  soil  itself. 

It  is  very  true  that  trees,  even  those  whose  native  habitats 
seem  to  be  the  damx^  alluvial  soils  of  our  ri^  er  banks,  will 
tlourish  and  gro\v  when  planted  ui)on  the  prairies ;  but  the 
artificial  process  of  planting,  seems  to  tit  the  soil  for  their 
reception.  Even  vines,  Indian  corn,  and  many  other  sorts 
of  vegt'tation,  will  tlourish  ^vhen  thus  artiticially  planted, 
but  never  Avould  gro^\-  naturally  and  of  their  own  accord 
iipou  the  grass-bound  prairie  sod.  The  prairie  soil  is  na- 
turally adapted  to  tlie  growtli  of  prairie  grasses  ;  and  the 
prairie  grasses  not  only  resist  the  growth  of  trees,  but  act- 
ually kill  them  out.  By  destroying  the  grasses  and  sods 
and  ciiltivatini;  the  trees,  they  will  groAv  vigorously.  The 
])rairie  soil  has  certain  antiseptic  properties,  and  ulmic  and 
other  acids,  which  give  it  a  sourness.  The  prairie  grasses 
naturally  flourish  in  such  a  soil.  These  properties  in  the 
soil,  aiut  these  grasses,  are  all  unfavorable  t<»  the  growth  of 
trees  ;  ami  it  is  only  wlien  their  influences  are  counteracted 
l)y  cultivation  or  other  local  causes,  tliat  trees  will  grow  in 
health  and  vigor.  Cultivation  does  destroy  this  sourness 
in  the  soil  ;  and  I  Ix'lievc  ii'  all  the  cultivated  praiiit's  of 
th<!  State  ^\  ere  suifercd  to  rela]»se  into  uncultivated  Avastes, 
instead  of  going  back  to  their  ])rairie  condition,  they  Avould 
become  cNcntually  covered  with  brambles,  tlm'kt'ts  and 
grow  ths  of  timber. 

In  this  part  of  the  State,  along  the  Mississippi,  Eock 
river,  and  other  streams,  much  of  the  alluvial  bottom  sul>- 
ject  to  annmd  overflow,  is  covered  with  timber.    There  are. 
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lioweyer,  alluAial  prairies  aloiin'  tlicsi'  sti'caiiis,  tiinbork^ss, 
and  for  the  luost  part  ssainly  and  toarsc^  grained,  and  vn- 
tirely  different  in  composition  and  textures  from  tlic  nsnal 
Illinois  iipland  prairies. 

The  swamp  lands  of  Whiti'side,  Le(^  and  Carroll  roanties 
alford  a  tine  illustration  of  Professor  Jj1';s(^»1'i;eeux\s  tlieory 
of  the  gradual  transformation  of  swampy,  boiii^y  ponds, 
marshes  and  swales,  into  the  black,  spongy  molds  of  our 
richest  prairies.  jVqnatii-  vegetation,  the  gradual  encroach- 
ment of  the  land  into  ponds,  the  slow  drying  of  our  wet 
lands,  and  the  gradual  filling  up  of  the  ponds  by  successi\  (; 
growths  and  decays  of  aquatic  ^I'getation,  is  building  np, 
rapidly,  sonr-soilcd,  treeless  prairies.  The  processes  are 
similar  to  those  forming  the  peat  beds.  The  results  of  the 
processes  are  ciirtailed  and  moditied,  and  a  peaty-soiled 
prairie  is  formed,  inst(nul  of  a  l>og  or  bed  of  peat. 

But  the  high,  rolling  prairies  of  Carroll,  Steplienson, 
Winnebago,  and  parts  of  Ogle  and  Whiteside  counties,  with, 
in  many  instances,  biit  thin  soils  c(>\ cring  the  coaiser  drift 
materials  below,  do  not  sho\v  so  plainly  tUe  same  sort  of 
originating  causes.  Tln^v  are  interspei-sed  with  numerous 
small  groTes  of  timber.  Tlmse  grow  along  tlu^  alluvial 
mixed  soil  of  the  streams,  and  upon  the  ridges  and  patches 
thrown  np  and  beat  togetlier  by  the  wa\es  and  currents  of 
the  broad  lake-like  expanse  of  ^\'ater,  ^\hich  covered  this 
part  of  the  State  immediately  stibseqnent  to  the  glacial  ic(^ 
period.  A  few  of  these  drift  ridges,  as  in  north-western 
Ogle  county,  are  treeh^ss,  owing  j)erhaps  to  fires,  or  other 
local  causes. 

Excessive  humidity  of  these  high,  rolling,  somewhat 
sandy  i)rairies  do(^s  not  exist,  and  cannot  satisfactorily  ac- 
count for  their  treeless  character.  Neither  do  they  bear  in 
their  soils  and  subsoils  the  evidences  of  having  once  been 
swamp}-,  marshy  plains. 

When  the  waters  of  the  broad  shallo^v  fresh-crater  sea, 
once  extending  south   and  west  of  Lake  Michigan,   were 


14  GEOLOGY   OF    ILLINOIS. 

slowl}'  drained  off,  eitlicr  1)}'  tlic  hroukiiig  away  of  soutliern 
Avater  bai-ricrs,  or  tlic  slow  uplieaval  of  tliis  whole  region, 
])arts  of  tlic  l)(»tt()ni  were  nndonlitcdly  loft  as  broad  niai'slu-s, 
swales,  and  l)ogs,  wliicli  assumed  in  due  conrsc  of  time  a 
peaty  eliaraeter;  l)nt  other  parts  must  have  heen  left  eoni- 
paratively  dry,  and  covered  ^\  itli  the  tine,  impaljiable  sedi- 
nunit,  constituting-  the  basis  of  our  present  prairie  soils. 
The  swamp  and  peat  lands  of  Lee,  Whiteside  and  Carroll 
counties,  afford  tine  examples  of  the  fornu'r  condition  of 
things  ;  the  rolling,  dryer,  sandier  })rairi('s  of  Stephenson, 
Winnel)ago,  and  parts  of  Carrcdl  and  Ogle  counties,  afford 
just  as  tine  iilnstrations  of  the  latter  condition  of  things, 
-while  Boonci  comity  c.\hil)its  very  jdainly,  both. 

The  treeless  nature  of  the  marshes  is  very  satisfactorily 
accounted  for  ui)on  Professctr  Li:s(,)l'Ei!Erx's-  theory  of  the 
origin  of  the  prairies.  The  treeless  character  of  the  higli 
prairies  must  be  accounted  for  by  the  nature  of  the  soil 
itself;  the  natural  tendency  of  an  herl)aceous,  rather  than 
of  an  arboreal  vegetation,  to  gain  and  keep  possession  of 
the  prairie  soil,  aided  perhaps  by  tire^  and  other  local 
causes. 

These  views  of  mine  may  contain  erroneous  suggestions. 
1  have  had  no  special  means  to  examine  soils,  or  compare 
wide  extents  of  prairie  regions  with  each  other.  I  arrive 
at  my  conclusions  from  simple  observations  of  the  prairies 
in  this  part  (»f  the  State.  I  am  satislied  that  no  one  theoiy 
yet  ad\anced,  as  to  the  origin  and  lbrnuiti(ni  of  the  prairies, 
will  account  for  all  theii-  i)henomeiia,  even  in  this  limited 
p(»rtion  of  the  State.  Cond»ined  causi'S,  operating  with 
different  degrees  of  force  in  different  })arts  of  the  great 
prairie  regions  of  the  countiw — sometimes  one  cause  }nv- 
dominating,  sometimes  another,  and  sometimes  all  together 
— an^  more  in  harmony,  it  seems  to  nie,  with  the  effects  left 
for  our  (»bservati(m. 

(Jeol()(ji<((I  Form<(ti<)u,s. — Leaving  the  surface  geologv  and 
turning  our  attention  to  the  roclv\    strata  beneath,  am'  lind 
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tlic  foll()'\vin^-  foniiations,  in  <l('scciulini> ordtM':  The  Niagar;i 
Liuu>st<>nc,  Ciiu'iimati  (Iroui),  Uak'iia  Jjiuu'stoiu',  Blue 
LiiiK'stono,  Biiff  LhiK'stouo,  St.  rctov's  Saiulstonc,  and  flic 
upper  surface  of  tlic  ('alcitVrous  Sandstone  or  Lower  Mai;- 
nesian  Limestone.  The  (Jalena,  Blue  and  Bnif  liniestoiies 
are  now  classed  as  divisions  of  tlie  Trenton  Linn^stone. 
Tlie  Calciferons  sandstone  can  liardly  be  named  anu)nt>- tlie 
exposed  and  ontcroppinu  formations  of  Xortli-^\estern  Illi- 
nois. It  is  tlie  floor  of  Rock  river,  at  a  p(»int  where  tlic 
St.  Peter's  sandstone  outcrops  in  liiiili  l)luft's  alonn;  tlie  sliores 
of  that  streain.  The  hx-il  ontcrops,  superficial  extent, 
characteristic  fossils,  and  ^\eathered  appearances  and  expo- 
sures, are  referred  to  in  detail  in  the  county  rejiorts,  foUoAv- 
ini;'.  In  this  place  I  shall  simply  speak  of  their  iicneral 
characteristics  and  lithological  appearaiU'cs. 

Tlie  Xiafjara  J/iuuxfonc. — This  is  a  heavily-heddcd,  doh)- 
mitic,  niagnesian  limestone,  withont  any  appearame  of 
shalcv  or  arenaceous  beds,  so  far  as  1  have  noticed.  In 
color,  it  rani^cs  from  a  i^rayish-whitc  to  a  brown  or  Itrown- 
ish-red,  often  iinely  siicclded  witli  minule  dcndritic-lookinti; 
spots.  In  texture  it  is  syft  and  fine-drained,  like  the  Le- 
clair  limestone;  tough,  and  of  a  horn-stone  texture,  like  the 
Cordova  lime-burning  quarries;  crumlding,  coarse-grained 
and  bi'ccciated,  like  the  (piarries  at  Eulton  City.  ^Vnd  yet, 
Avith  all  this  diversity,  there  is  a  similarity  of  sti'uctiire  ami 
appearance,  which  makes  it  ditficiilt  to  mistake  the  Xiagara 
limestone  for  any  of  the  other  formations.  From  the  north 
part  of  Carroll  county  to  Port  Byron,  in  Rock  Island 
county,  it  cajis  the  ri^  er  bluffs,  presenting  that  splendid 
castellated  brown-red  appearance  so  fiimiliar  to  travelers 
on  the  l'p])er  IMississippi  river.  It  reaches  a  maximum 
thickness  of  one  hundred  and  seventy-five  or  tAvo  hundred 
feet.  It  caps  the  mounds  further  north,  and  is  called  "the 
Mound  limestone"  by  Pekcia'AL  and  other  of  tlie  earlier 
ocoloaists.  Bv  Dr.  0\vi:x  it  Avas  named  "the  (^orraline 
and  Pentamerus  beds  of  the  Upper  Magnesian  limestone," 
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refeiTing  doubtless  to  the  prevailing  fossils.  The  Pentame- 
nts  ohlongua  is  luet  with  in  great  abundance  in  its  upper 
beds,  and  its  corals  are  so  numerous,  and  hnely  preserved 
in  the  form  of  silicified  casts,  as  to  show  iis  tliat  the  Xiagara 
seas  Avere  the  coral-paved  si^as  of  the  Silurian  age. 

Tlic  Ciitciiin((ti  (Jroup. — 2vext  in  tlic  dc^sccnding  order 
comes  that  gi'oup  of  clayey,  unctions,  tine-grained  shales, 
formerly  called  the  Hudson  river  sliales  by  most  of  our 
Western  geologists,  but  now  more  ap])ropriately  named 
by  our  own  State  geologist.  The  upper  i)arts  of  tlie  (juai'- 
ries  sliow  thin-bedded  stratifications,  but  towai'ds  the  bot- 
toms of  the  quarries  tlie  strata  Ix'coine  thick-bedded  and 
solid.  The  tliin  shalc^s  arc  liglit-yeUow,  butf  or  green  col- 
ored, soft,  sometimes  unctions  to  the  feel,  often  giving  a 
creamy  c(dor  to  the  water,  as  it  trickles  down  from  tlie 
qiiarries,  and  crumbling  and  melting  into  clays  when  ex- 
posed to  atmospheric  iniiiu^'nces.  Some  of  the  massive 
strata  near  the  bottom  of  the  formation  are  intensely  hai'd 
and  very  blue. 

The  maximum  thickness  of  this  formation  reaches  per- 
haps a  hundred  fe(^t.  Above  Savanna  the  outcrop  is  eighty 
feet  in  thickness,  and  at  Blulfville  a  like  thickness  is  ex- 
l)osed  ;  and  a  well,  thirty  feet  deej),  near  by,  exposes  to  the 
bottom  the  shales  and  clays  of  this  formation.  In  a  few 
places  the  thin,  cream-colored  strata  break  into  rhomboidal, 
diamond-shaped  blocks  of  great  j'egularity. 

In  a  few  localities  the  shales  are  almost  bhick,  and  have 
so  much  carbon  in  their  composition  as  to  burn  with  a 
bright  flame,  giving  out  considerable  heat,  and  resembling 
cannel  coal.  Tlie  flame  resembles  that  of  l)urning  petroleum. 

The  fossils  are  mostly  BracJiiopoda,  and  exist  in  great 
abundance  in  some  of  the  strata. 

The  stone,  even  the  best  of  the  hard  blue,  except  in  cer- 
tain localities,  is  utterly  unreliable  as  a  building  stone.  It 
disintegrates  and  crumbles  on  exposure  to  atmospheric  in- 
flueiices.     On  this  account  natural  exposures  are  rare.     In 
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the  liigli  bliiff.^  it  often  presents  tliisi  appearance.  The  ele- 
vation is  capped  l)y  the  castclliited  Xiai>;ara  ;  then  comes  a 
iicnth^  grnss-coveivd  sh>pe,  succeeded  by  the  vongh  out- 
lined, vinderlying  (iah'na  limestone,  with  numerous  springs 
flowing  out  near  the  base  of  the  shales.  This  group  is  the 
upper  division  of  the  Lower  Silurian,  the  Xiagara  being 
tlie  lower  division  of  the  Upper  Silurian. 

The  Odiciui  Limestone. — This  limestone,  in  lithological 
character  and  general  appearance,  closely  resembles  the 
Niagara.  It  presents  the  same  bold,  castellated  appearance. 
Tlie  color  is  more  uniform,  being  generally  a  light-creamy, 
warm  color,  with  shades  of  ashy-yellow  and  dirty-white. 
The  structure  is  more  homogeneous  and  uniform,  having 
generally  a  sort  of  crystaline  or  sub-crystaline  appearance, 
except  when  the  lower  beds  sometimes  assume,  in  their 
passage  into  the  underlying  Blue,  the  characteristics  of  the 
latter.  The  upper  beds  sometimes  have  a  crumbling  sandy 
nature.  The  stone  is  massive,  thick-bedded,  solid,  and  be- 
comes more  enduring  as  it  seasons.  Its  rich  Avarm  color 
and  enduring  nature  make  it  a  desirable  material  for  heavy 
masonry. 

Tlie  characteristic  coral,  the  BeceptaenJitefi  sulcata^  "the 
sun-floAvor  coral"  or  "lead  fossil"  of  the  miners,  or  "honey 
comb"  of  the  common  quarrymen,  is  known  to  almost 
every  one. 

This  is  the  famous  "lead  bearing"  limestone  of  the  Ga- 
lena lead  basin.  It  is  heavily  developed  over  the  whole 
lead  region  or  lead  basin  of  the  N^orth-west,  a  basin  occu- 
pying an  area,  according  to  Professor  Whits^ey,  of  about 
1,000  square  miles,  and  comprising  portions  of  the  States 
of  Iowa,  Wisconsin  and  Illinois.  It  reaches  a  maximum 
thickness  of  two  hundred  and  fifty  or  three  hundred  feet. 
It  is  unnecessary  at  this  time  to  speak  of  its  mineral  trea- 
sures in  tlie  shape  of  the  rich  deposits  of  lead  ore  found  so 
abundantly  in  its  caverns,  crevices,  and  decayed  and  super- 
incumbent clavs,  as  in  the  first  volume  of  these  reports, 
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this  subject  has  already  been  discussed  at  some  length. 
TheAVisconsin  and  Iowa  State  Geolo,sii«iil  Reports  both  de- 
vote considerable  space  to  tlie  discussion  of  the  causes  of  the 
deposit  of  lead,  its  modes  of  occurrence,  and  various  other 
interesting  thoughts  and  questions  connected  therewith. 

A  brief  referc^uce  to  our  present  knowledge  upon  this 
interesting  subject  of  incpiiry  is  all  that  will  be  attempted 
at  the  present  time.  If  deemed  necessary  it  will  be  more 
fully  treated  of  in  the  report  upon  the  geology  of  Jo  Da- 
viess county. 

The  origin  of  the  lead  and  other  minerals  of  this  district 
is  one  of  the  vexed  (juestions.  At  least  four  theories  have 
Ijeen  advanced  and  argued.     These  are  as  follows : 

1.  That  the  waters  of  the  Silurian  ocean  held  the  min- 
erals, or  their  salts,  in  solution.  At  the  time  of  the  depo- 
sition of  tlie  lead-bearing  rocks,  or  at  least  before  the  depo- 
sition of  the  next  overlying  formation,  the  mineral  matter 
was  precix^itated,  in  the  form  of  sulx^hurets,  in  the  crevices 
of  the  rocks. 

2.  The  injection  from  Im'Ioav  of  the  mineral  matter  in  a 
melted  state  up  through  tlu^  ci'cvices  of  the  rocky  mass. 
Many  dykes,  lodes,  and  true  mineral  veins,  thrown  up  by 
volcanic  or  other  igneous  agency,  doul)tless  owe  their  origin 
to  this  source;  but  it  does  not  satisfactorily  explain  the  ori- 
gin of  the  (lalena  lead. 

3.  The  theory  of  sublimation  sup[)oses  the  metal  to 
have  existed  in  liot  va])or  or  steam.  As  this  cooled,  erys- 
talization  took  i)lae(^  and  the  mineral  matter  adhered  to  the 
sides  of  the  hssures  in  the  rocks,  as  frost  crvstalizes  upon 
the  window-panes.  Craters  of  volcanoes,  flues  of  furnaces 
and  bloomaries  also  furnish  familiar  exami)lcs. 

4.  Another  theory  supposes  that  electro-chemical  action 
caused  a  segregation  of  minerals  into  crystals  in  the  soil, 
as  geodes  are  formed. 

The  first  of  these  theories  is  the  most  universally  re- 
ceived, so  far  as  the  origin  of  lead  and  its  associated  mine- 
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rals,  ill  the  Galena  lead  district,  is  coiicenied.  The  injec- 
tion of  melted  matter  from  below  into  the  lissures  of  the 
rocks  accounts  for  the  origin  of  many  true  mineral  veins 
in  a  satisfactory  manner;  but  in  the  lead  region  of  the 
I^orth-Avest  the  Aast  bodies  of  nnfissured  sandstones  and 
other  nnmetallic  formations  below  the  lead-bearing  rocks, 
make  it  almost  impossible  to  trace  the  lead  to  this  source. 
Professor  AVhitney,  avIio  is  perhax^s  our  best  authority 
upon  the  geology  of  the  lead  region  and  the  modes  of 
occurrence  of  its  mineral  deposits,  in  his  articles  in  the 
Iowa,  Illinois,  and  Wisconsin  Geological  Reports,  has  well 
nigh  settled  the  question  in  favor  of  the  deijosition  of  the 
ore  in  the  crevices  of  the  rocks  by  aqueous  solution.  He 
believes  that  the  minerals  were  held  in  solution  l)y  the 
waters  of  the  ocean,  which  deposited  the  lead-bearing  rocks, 
and  afterwards  precipitated  or  deposited  in  the  fissures, 
and  that  the  development  of  life  in  the  ocean  produced 
chemical  combinations  in  the  sea  water,  which  caused  the 
precipitation  of  the  sulphurets.  In  this  way  sulphurets 
alone  were  deposited,  but  the  oxydized  combinations  of  the 
sulphurets  would  form  the  few  other  accidental  minerals 
found  among  these  sulphurets. 

The  surface  arrangement  and  systems  of  parallelism  of 
the  veins  or  lodes  of  productive  mineral  is  a  subject  of 
interest  in  the  mining  district.  East  and  west  veins  usually 
carry  the  mineral.  [N^orth  and  south  veins  are  unproduc- 
tive, except  in  a  few  instances,  where  the  general  rule 
seems  to  be  reversed.  In  connection  with  this,  it  may  be 
well  to  remark  that  Dr.  White,  the  State  Geologist  of 
Iowa,  has  just  announced  that  there  is  a  well  marked 
physical  difference  between  the  lead  ore  of  the  east  and 
west,  and  north  and  south  lodes;  and  also,  that  thej'  have 
found  in  Iowa  lead  ore  with  small  adhering  crystals  of 
native  copper.  Both  these  announcements  are  interesting 
discoveries. 

Lead  occurs  in  the  form  of  float  mineral,  sheet  mineral, 
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and  crystalized  masses  in  openings  and  caverns.  The  float 
mineral  is  foxmd  in  tlie  red  clay  overlaying  the  lead-bearing 
strata,  and  results  from  the  decomposition  of  the  npper 
part  of  the  lead-bearing  rock,  permitting  the  mineral  to 
settle  down  into  the  clays  thus  formed.  The  sheet  mineral 
exists  in  the  form  of  thin  veins  in  the  solid  rocks.  The 
crystalizcd  masses  are  fonnd  adhering  to  the  tops  and  sides 
of  caverns,  or  buried  in  the  debris  at  their  bottoms.  The 
grannlar  and  fibrons  strnctnre  is  almost  wanting  in  this 
lead  region;  tlie  crystaline  is  the  only  strncture  generally 
noticed. 

The  canses  of  the  fissures  in  these  lead  rocks  is  supposed 
to  have  been  slow  upheavals  in  the  lead  basin  in  past  geo- 
logical ages,  and  the  dynamical  agencies  operating  by  rea- 
son of  the  contractions  and  expansions  of  whole  geological 
formations. 

The  historic  sketch  of  mining  for  lead,  found  in  the  pub- 
lished reports  of  the  Illinois  Geological  Survey,  although 
far  more  indefinite  than  we  could  desire,  is  perhaps  as  per- 
fect as  we  can  make  it.  Many  facts  and  statistics  have 
been  lost;  many  items  of  interest  were  never  preserved  at  all. 

At  the  present  time  lead  mining  is  in  a  tolerably  flour- 
ishing condition.  Tlie  amount  of  mineral  raised  is  not  so 
great  as  formerly,  but  the  price  is  better. 

Two  pi-actical  conclusions  seem  to  have  been  arrived  at 
as  a  result  of  geological  examinations  in  the  lead  region. 
First,  that  no  system  of  deep  mining  Avill  evei'  be  generally 
adopted,  simply  because  deep-buried  bodies  of  mineral  do 
not  exist.  Second,  that  a  much  better  and  cheaper  way  to 
prospect  for  lead,  is  to  drift  into  and  across  the  veins  by 
adit  levels,  instead  of  sinking  \  ci'tical  shafts. 

In  speaking  of  the  Galena  limestone,  I  have  thus  been 
tempted  to  speak  of  the  treasures  lying  a^vay  in  its  dark 
vaults.  These  -sast  bodies  of  metallic  w(^alth  haxt'  given 
an  interest  and  a  name  to  this  interesting  formation.  The 
Ibi  tunes  torn  from  its  hidden  fissures,  and  those  }  et  to  be 
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torn  from  fissures  more  liitlden  still,  will  iihv;i\  s,  and  in  all 
time  to  come,  dazzle  the  vye  and  mind,  wliile  the  more 
modest  merits — tlu^  rich,  warm  cream  color,  its  enduring' 
qnalities  as  a  building  material,  the  good  lime  easily  burned 
from  it — are  almost  forg(»ttcu  or  overlooked. 

The  nine  Llmfxione. — Xcxt  succeeding  in  the  descending 
order  comes  the  Blue  limestone,  or  Trenton  limestone  pro- 
per, of  the  earlier  Western  gecdogists.  It  is  now  regarded 
as  the  middle  di^  ision  of  the  Trenton  group,  the  (Jalena 
above  and  the  BufE  below,  both  being  wnv  regarded  as 
members  of  the  Trenton.  The  iipper  strata  are  thin-bed- 
ded, and  of  an  ashy-white  or  dirty  butf  color.  The  lower 
strata  or  layers  are  thicker  bedded,  and  of  an  intense  ultra- 
marine blue,  when  first  quarried,  biit  afterwards  l)leach  out 
to  a  paler  or  whiter  blue.  The  whole  of  this  division  has 
a  more  or  less  conchoidal  or  glassy  fi-acture,  when  broken ; 
some  of  the  bluer  strata  are  exceeding  conchoidal  in  their 
fracture,  and  have  been  characterized  in  the  common 
speech,  all  over  the  lead  mines,  as  the  "glass  roik."  The 
Blue  limestone  reaches  a  thickness  in  this  part  of  the  State 
of  from  forty-five  to  sixty  feet.  It  makes  an  exccdlent,  and 
when  properly  dressed  and  mingled  in  its  shades  of  <(dor,  a 
beautiful  building  mateiial.  The  union  school  building 
in  the  town  of  Polo,  a  very  handsome  and  tasteful  structure, 
is  built  of  this  Blue  limestone.  An  excellent  article  of  com- 
mon lime  may  be  burned  from  it.  All  aiound  the  lead  re- 
gion, and  where  the  streams  cut  through  the  Galena  lime- 
stone, the  Blue  limestone  appears. 

It  is  one  of  the  most  fossiliferous  deposits  in  this  part  of 
the  State.  A  large  species  of  Orthocevas,  sometimes  six  or 
eight  inches  in  diameter,  and  eight  or  ten  feet  long,  is  often 
found.  A  large  shell,  in  a  fossil  state,  related  to  the  N"a\i- 
tilus,  perhaps  the  LifniicH  nndalns  of  Hall,  is  not  uncom- 
mon. Corals,  trilobites,  and  many  species  of  shells,  and 
some  encrinites,  are  found  in  abundance,  especially  on 
Eock  river,  iir  the  neighborhood  of  Dixon. 
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The  Buff  Limestone. — Between  the  Blue  limestone  and 
the  St.  Peter's,  or  upper  sandstone,  there  exists  a  thin  for- 
mation known  as  the  Butf  limestone,  not  recognized  at  all 
h\  the  early  Western  gcoloi^ists.  The  learned  Percival 
mentions  hufl-colored  strata  or  liands,  noticed  l)y  him  in 
his  examinations  of  the  Wisconsin  lead  regions.  Whiti^ey, 
in  his  geology  of  the  lead  regions  of  AMsconsin,  gives  it  a 
thickness  at  Beloit  of  some  forty-iive  fct't,  and  at  AVinsloA\' 
a  thickness  of  some  thirty  feet.  Following  tlie  section  of 
Whitxey  at  Beloit,  I  have  called  tlie  similar  section  at 
Kockton  the  Buff  limestone,  and  found  its  thickness  to  be 
some  forty  feet.  But  most  of  the  sections  and  outcrops 
through  this  part  of  the  State  are  thinner,  a"\eraging  per- 
haps not  over  eighteen  or  tA\'enty  feet  in  thickness.  This 
limestone  is  a  heavy-bedded,  dull  coh»red  rock,  giving  a 
dull,  heavy  thud  or  sound  when  struck  l)y  the  hammer,  as 
if  the  sound  came  from  striking  a  lump  of  frozen  earth. 
Some  of  tlu^  slialy  divisions  are  very  fossiliferous,  l)eing 
covered  with  shells  and  fragments  ((f  shells.  In  some  qiiar- 
ries  near  Dixon,  the  strata  are  massive  and  s(did,  and  give 
out  almost  a  metallic  ring,  ^\hen  sti-uck  by  the  hammer. 
]n  a  few  instances,  as  on  Pine  creek,  where  the  Butt'  and 
St.  Peter's  sandstones  meet,  the  line  of  junction  between  the 
tw(t  is  hard  to  determine.  Hand  specimens  obtained  there 
seemed  to  be  a  mixture  of  both  sandstone  and  limestone. 
At  other  quarries  some  greenisli  shales  and  clays  inter- 
vened l)etAveen  the  two  rocks.  Some  of  the  layers  are  a 
compact,  semi-crystaline  maguesian  limestone,  <me  or  two 
feet  in  thickness. 

Tlie  uppei-  portions  of  this  formation  or  division  are 
thin-bedded,  and  of  a  dull  asliy-lnitt"  color.  Tliey  break  up 
into  small  fragments  near  the  to|),  and  greatly  resemble 
some  of  the  outcrops  of  the  Blue  limestone  above. 

The  rock  forms  a  good  building  material,  l)ut  the  super- 
ficial area  underlaid  by  it  is  quite  limited  in  this  part  of 
the  State.     It  outcrt>ps  around  the  St.  Peter's  sandstone  in 
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narrow  bands,  and  is  recognized  at  Winslow,  Kockton, 
Byron,  and  a  few  other  places  bct\\ccn  the  two  ri^  (^rs. 

A  few  line  fossils,  mostly  a  si»ccies  of  PlcKrotonuirid, 
were  observed ;  but,  as  a  general  thing,  the  outcrops  ex- 
amined Avere  almost  devoid  of  fossils. 

The  /Sf.  J'cfvr\s  Limestone. — This  is  the  most  interesting 
formation  in  the  series  of  Illinois  strata  developed  in  this 
part  of  the  State.  Its  only  outcrop  is  along  Kock  river, 
from  two  or  three  miles  above  Oregon  to  about  the  same 
distance  below  Grand  DeTour ;  and  up  the  streams  that  fall 
into  Rock  river  along  this  j)art  of  it,  it  also  outcrops  for  a 
few  miles ;  and  a  few  disconnected  fragments  have  been 
noticed  projecting  from  a  hill  side  in  Chambers'  grove,  a 
few  miles  north  of  Polo.  On  Rock  river  the  heaviest  de- 
velopment, perhaps  in  the  State,  may  be  found.  It  reaches 
a  thickness  here  of  nearly  U\o  hundred  feet.  Fantastic 
shaped  bluffs  of  white,  broA\'n  and  ferruginous  stained 
sandstone,  rise  along  the  river  banks,  and  display  the  col- 
oring, shapes  and  castellated  appearances  of  the  icebergs 
in  an  arctic  zone. 

It  is  composed  of  pellucid,  limpid,  regular  rounded  grains 
of  pure  quartz,  and  is  white  almost  as  snow,  when  unstain- 
ed by  the  oxyd  of  iron  percolating  through  the  mass  as  a 
watery  solution.  The  slightest  cohesion  h(dds  these  grains 
together.  Indeed,  in  soiae  instances  the  mass  is  almost  as 
friable  as  densely  packed  sand,  and  can  be  penetrated  by  a 
blow  of  the  pick,  or  dug  out  with  a  sharp  spade.  The  rock 
has  a  saccharoidal  or  sugary  consistence,  that  would  seem 
to  indicate  its  rapid  decay  under  rains  and  other  atmos- 
pheric influences  ;  yet,  strange  to  say,  these  perpendicular, 
spire-capped  hills  resist  these  influences  with  great  tenacity 
and  success. 

In  some  places  in  Lee  county,  a  sort  of  calcareous  cement 
is  intermixed,  making  the  rock  so  hard  and  semi-crystaline 
that  it  is  used  with  success  as  a  building  stone.  In  the 
softer  portions  of  the  rock,  there  are  many  thin  bands  of  a 
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dark,  liard,  irou-lookiug  consistence.  Tliese  weatlier  out 
in  places,  giving  the  appearance  of  pictured  rocks.  Thej' 
are  caused  by  tliin  crusts  of  tlie  sandstone,  liaving  become 
impregnated  witli  a  strong  solution  of  the  oxyd  of  iron  at 
A'arious  times,  Avhile  the  rock  was  in  course  of  deposition. 
Many  of  these  broken  crusts  resembles  pieces  of  old  cast- 
iron  pots. 

Some  of  them  are  beautifully  marked  with  ^vhat  I  ha^e 
been  accustomed  to  consider  wave  or  ripple  marks.  Prof. 
Whitxey  could  find  no  evidences  of  the  action  of  water, 
in  his  examinations  of  this  rock  further  south.  I  have 
lately  come  to  think,  however,  that  these  beautiful  mark- 
ings, instead  of  being  ripple  marks,  may  be  wind  marks. 
In  examining  some  sand  blows  and  dunes  lately,  I  found 
them  about  tlieir  bas(^s  in  sheltered  positions,  marked  witli 
tlie  same  wave-like  etchings. 

However  tliat  may  be,  it  is  evident  that  some  unusual 
conditions  must  have  existed  when  the  St.  Peter's  sand- 
stone was  deposited.  It  underlies  the  whole  lead  Ixisin, 
and  outcrops  heavily  for  a  considerable  distance  around  it, 
reaching  on  the  south  into  ^Missouri ;  but  notliing  like  it, 
so  far  as  I  know,  is  found  any  where  else  on  the  continent. 
Its  origin  is  not  well  understood.  The  conditions  of  its 
deposition  are  involved  in  mystery. 

Tliis  is  the  lowest  rock  in  the  series  which  outcro])s  in 
ISTorth-western  Illinois.  The  floor  of  Eock  river,  I  tliink, 
is  made  up  of  the  top  of  the  Calciferous  sandstone,  at  sev- 
eral places  between  Oregon  and  Glrand  DeTour,  but  the 
formation  outcrops  no  where  at  tlie  surface,  so  far  as  I  am 
informed. 

The  economical  geology  of  this  region  will  be  found  fully 
treated  of  in  the  detailed  county  reports,  to  which  this 
chapter  is  but  an  introduction.  The  ores  of  lead  and  zinc, 
(days,  sands,  rock  for  lime,  and  for  building  purposes,  peat, 
and  many  ores  and  minerals  of  scientific  interest,  abormd, 
and  are  fully  described  in  their  appropriate  places. 


CHAPTER  II. 

J  O  D  A  V  I  E  S  S  C  O  LTX  T  Y. 

Tins  large  and  important  county  is  situated  in  the  extreme  north- 
west corner  of  the  State.  It  is  bounded  on  the  north  by  tlie  State  of 
Wisconsin ;  on  the  east  by  Stephenson  county,  in  the  State  of  Illinois  ; 
on  the  south  by  Carroll  county  ;  and  on  the  west  by  the  jMississippi  river. 
From  north  to  south  it  extends  twenty-one  miles ;  from  cast  to  west, 
along  the  south  line  twontj^  miles,  and  along  the  north  line  thirty-six 
miles.  It  is  divided  into  twenty-one  political  townships,  not  always  cor- 
responding in  size  or  shape  with  government  sur\  eyed  townships.  These 
are  named  respectively,  commencing  and  following  the  order  in  which 
the  sections  of  a  regular  township  are  numbered,  as  follows  :  Courtland, 
Apple  Eiver,  Scales'  ]\round.  Council  Hill,  Vinegar  Hill,  Menomone, 
Dunleith,  West  G-alena,  East  Galena,  Guilford,  Thompson,  Rush,  Xora, 
Ward's  Grove,  Stockton,  Woodbine,  Elizabeth,  Rice,  Hanover,  Derinda, 
Pleasant  Valley,  and  Berreman.  These  contain,  in  all,  about  live  hun- 
dred and  eighty-nine  square  miles  or  sections  of  land. 

PJii/.si((iI  Fedfurcs  and  Coufifjui'ddon. 

These  are  more  diversified  and  interesting  than  are  to  be  met  with  in 
any  other  county  in  this  part  of  our  State.  The  whole  county  is  a  part 
of  the  side  of  an  extensive  watershed,  with  a  slope  to  the  south-west. 
The  county  is  excellently  well  watered.  All  the  streams  flow  in  nearly 
the  same  direction :  from  the  north-east  to'  the  south-west.  The  iirinci- 
]-al  of  these  streams,  commencing  at  the  eastern  part  of  the  coimty  and 
going  westward,  are:  Plum  river,  Camp  creek.  Rash  creek,  Apple  river, 
Smallpox  creek,  Galena  or  Fever  river,  Sinsinnewa  river,  Little  Menom- 
one and  Big  Menomone  rivers.  Apple  river  and  Fever  river  are  consid- 
erable streams;  the  latter,  in  high  stages  of  water  in  the  Mississippi 
river,  will  float  the  largest  steamers  from  that  river  to  the  city  of  Ga- 
lena. Most  of  tlie  others  afford  abundant  mill  sites  for  light  mills  and 
manufactories.  At  Hanover,  on  Apple  river,  there  is  quite  a  heavy 
power  used,  for  the  purpose  of  driving  the  machinery  in  an  extensive 
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woolc'i:  mill.  Along  the  soiitlTwcst  pait  of  tlie  county  there  is  some  al- 
luvial bottoRi  laud,  made  up  of  deep,  black  i\Jississipi)i  mud  bottoms  aud 
saud  luairies;  but  these  are  not  extensive.  Someof  the  sumller  streams 
have  narrow  and  fertile  alhuial  bottoms.  These  are  walled  in,  in  most 
cases,  with  blnfl'  rajiges,  more  or  less  ]ircci])itous  and  rocky.  The  trend 
of  the  blutf  line  along  the  3Iississippi  liver  winds  and  bends  with  the 
general  course  of  that  stream.  These  blufl's  are  high,  and  gently  rounded 
along  the  northwestern  part  of  the  c(.iunty,  but  assume  a  more  pictur- 
esque and  castellated  appearance  as  they  enter  Carroll  county  on  the 
south. 

It  is  almost  impossible  to  give  a  correct  descri])tion  of  the  surface  of 
JoDaA  less  county,  without  a  minute  reference  to  almost  e^'er^•  township 
in  it.  In  general  terms,  there  are  all  varieties  of  surface  found  iu  the 
northern  part  of  the  State.  Level  prairie,  rolling  aud  undulating  prai- 
rie and  oak  openings,  uneven,  hilly,  rocky  and  bluffy  tinibeied  aud 
farm  land  tracts,  may  all  be  found  in  abuost  any  portiou  of  the  county. 
The  eastern  and  north-eastern  towjishijis  are  generally  prairie;  soil  rich, 
warm,  and  deep:  some  of  it  regular  hncl  Illinois  prairie  hind;  some  <if 
it,  towards  the  center  and  south  of  the  county,  undulating,  uneven, 
partly  covered  with  scattering  and  scrubby  timber.  The  southern  tier 
of  townships  is  uneven,  sometimes  hilly,  sometimes  rocky,  with  some 
lirairie  in  Eerreman,  I'leasant  Valley,  and  Hanover.  The  ^Acstern  and 
north-western  townshii)s  are  generally  timbered,  hilly,  rocky,  and  even 
blutfy.    The  central  townships  are  generally  uneven  and  jiartly  timbered. 

The  prairies  of  Jol-)a\iess  county  are  n<»t  excelled  iu  fertility  by 
an>'  upland  prairie  in  the  State.  The  soil  of  the  rough,  uneven  and 
hilly  land,  when  cleared  of  its  timber  and  undtabrush,  and  laid  open  to 
the  genial  intlueiices  of  good  cultivation,  is  ipiick  and  fertile,  being  com- 
posed of  a  clayey,  somewhat  nuuly  base.  iN'unu-rous  farms,  souu:"  of 
them  quite  large,  opened  in  th(>  riaigli  lands  in  e\'ery  part  of  the  county, 
attest  the  truth  of  this  statement,  aud  amply  repay  their  owners  for  the 
labor  of  putting  them  under  cultivation.  Some  of  these  reddish  clayey 
soils  might  not  look  fertile  to  the  husbandnuiu  used  to  the  l)]acker  prai- 
rie soils;  but  tlie  large  yield  of  cereal  grains  and  grasses  would  soon 
convince  him  that  their  producing  powers  were  almost  e(jnal  to  the  vege- 
taliie  molds  and  huuius-eharged  soUs  of  the  hn'eler  i)ortions  of  the 
State.  Indian  corn,  of  course,  is  not  so  lieavy  a  stajde  (a'op  here  as  in 
other  portions  of  the  SI at(i  farther  south;  still,  good  croi)s  are  raised 
with  reasonable  certainty. 

Stock  raising  is  also  an  important  element  ot  wealth  in  the  county. 
The  range  is  good,  aud  shelteied  situations  foi'  the  winter  are  abundant. 
The  citizens  of  the  county,  many  of  them,  are  largely  engaged  in  this 
very  remunerati\  e  business. 
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The  agricultural  resources,  stock  raising  capabilities,  and  mineral 
wealth  hidden  away  in  the  underlying  rocks,  are  all  leading  elements  of 
wealth  in  this  county. 

The  county  has  an  abundant  supply  of  timber,  for  its  own  consump- 
tion, for  ipany  years  to  coine.  TJie  oak  family  is  largely  rciirescntod 
among  its  trees;  basswood,  hickory,  Avaluut,  and, in  short,  all  the  trees, 
wild  fruits  and  shrubs,  catalogued  for  this  part  of  the  State,  may  be 
found  in  the  bottom  timber,  barrens  and  groves. 

Fruit  growing  and  vine  raising  may  both  be  carried  on  successfully. 
The  hills  about  Galena,  and  in  many  other  portions  of  the  county,  pro- 
duce the  hardy  fruits  and  grapes  in  great  abundance.  The  business 
has  not  been  gone  into  extensively,  but  there  is  no  reason  why  wine 
making  might  not  be  made  to  pay  in  favored  localities.  On  the  Galena 
hills  I  have  seen  grape  vines  purple  with  thick  hanging  clusters,  while 
apple  trees  near  by  bent  beneath  their  ripened  fruit.  The  garden  fruits 
attain  also  to  great  peifection. 

A  prominent  feature  in  the  landscape  of  portions  of  the  county,  is  a 
number  of  natural  mounds,  rising  to  a  considerable  hight  above  the 
general  surface. 

Pilot  Knob  is  the  most  conspicuous  ol  l.uese.  It  is  about  three  miles 
south  of  the  city  of  Galena,  and  about  two  miles  from  the  Mississippi 
river.  It  is  a  conspicuous  landmark  to  tourists  and  river  men,  passing 
up  and  down  that  stream.  Towering  above  the  suiTounding  high  blutfs, 
it  reaches  an  altitude  of  429  feet  above  ordinary  water  mark  in  Fever 
river,  according  to  barometrical  measurements,  made  l)y  Whitney. 

There  is  a  chain  of  some  half  dozen  of  these  mounds,  running  north- 
east of  Pilot  Knob  four  or  five  miles,  among  them  Waddel's  and  Jack- 
son's Mounds,  well-known  local  elevations.  Around  the  city  of  Galena 
there  are  several  mound-like  elevations  and  ridges,  the  most  conspicuous 
of  which  terminates  in  a  group  of  castellated  rocks,  near  the  residence 
of  a  Mr.  Hallet.  These  rocks  overlook  the  city,  and  crooked  valley  of 
Fever  river,  for  some  distance. 

Charles'  Mound,  near  the  north  line  of  the  county,  is  supposed  to  be 
the  highest  point  of  land  in  the  State.  Its  ridge-like,  rocky  backbone 
is  295  feet  above  the  Illinois  Central  Eailroad  track,  at  Scales'  Mound 
station ;  951  feet  above  low  water  in  the  Mississippi  river,  at  Cairo  ; 
and  1226  feet  above  low  tide  in  the  Gulf  of  Mexico.  These  are  the  fig- 
ures given  by  Whitney. 

Scales'  Mound,  about  a  mile  south  of  the  last,  is  a  well  known  locality. 
Around  this  latter,  and  within  a  radius  of  two  or  three  miles,  there  are 
several  other  similar  but  smaller  mounds. 

East  and  south-east  are  Woods'  ^lounds,  in  the  south  part  of  Apple 
River  township ;   Beau's  ilound,  near  Apple  river;   Powers' Mound,  in 


28  GEOLOGY  OF  ILLINOIS. 

the  nortli-west  corner  of  Ifusb  townsliip ;  Paii;'e'.s  ^lound,  near  the 
sonth  line  of  Conrtland  townHhij) ;  Simmons'  3Iiinnd,  near  the  north- 
east cciiiier  of  the  township  of  Stockton;  Benton's  and  i;icc's  ^lonnds, 
a  little  nortli  and  west  of  the  latter;  one  or  two  nionnds  or  mound- 
like  elevations  east  of  Blizalictli,  wIidsi'  names  I  did  not  ascertaii)  ; 
an  ele\atcd,  mound-like  i)lateau  of  se\eral  lailes  in  ext(Mit,  cDiiiniencing 
about  two  miles  innth  of  the  villa.t^e  of  I']Iizabetli ;  and  several  other 
sack  plateaus  in  various  jiarts  of  tlie  countj'. 

Tlie  ideological  structure  of  these  mounds  yi\'es  them  the  ap])eaiance 
of  yeiitly  slupinj;-  hills,  for  a  ])ar(-  of  the  distance  up  their  sides,  <'rowned 
h,v  abrupt,  fancifully  weathered,  castellated  rocks,  of  a,  reddish-bro\\'n 
or  Avhitish-yellow  a])pearance.  Some  of  these  a  iews,  from  a  distance, 
ha\  e  a  .urcat  resemblance  to  old  mural  •\^'alls  and  baronial  towers,  and 
vividly  recall  to  memory  the  wild  architectural  structures  of  the  mid<lle 
a,t;es.  Their  geolo.uv  is  quite  interesting-,  and  will  be  more  fully  dwelt 
ujxiu  in  a  snliser[ueut  part  of  this  rei)ort. 

These  same  ^Jiagara.  rocks  ontcrop  in  long  mural  escarjiments  along 
the  Jdississippi  and  Apple  ri\"er  bluffs,  and  along  many  of  the  smaller 
streaurs  in  those  portions  of  the  county  where  this  geohigical  tbijiiation 
is  heavily  developed.  The  ledges  and  exposures,  and  some  of  the  alv 
rupt  outliers  of  the  (iaicua.  locks,  also  prescjit  the  same  ]iictnres((ue, 
wild  appearance.  Some  of  them  present  scenes  almost  as  attractive  as 
any  in  Jackson  county,  about  the  I)e\irs  Ijackl)oiie  and  the  3[ississi])pi 
ISake  Oven. 

It  will  tlius  be  seen  that  the  toi)ograpliy  and  i)hysical  features  of  this 
couidy  are  well  marked,  and  attractive  in  the  extreme. 

A'  If  rf((  (■  c      (1  c  ol  0  [/  II . 

AUui'ium. — The  small  water  courses  of  the  county  have  the  usual  nar- 
row alluvial  bottoms.  In  some  places  tlicse  spread  out  wide  enough  for 
small  farms.  Pleasant  Valley,  along  the  north  branch  of  I'lum  river, 
extends  Itoui  ^lorse\ille  to  the  Carroll  county  line,  a.  distance  of  some 
ten  nnles  ;  it  is  from  a  quarter  of  a  mile  to  almost  a  unle  in  width,  and 
contaiirs  some  of  the  very  liest  farming  lauds  in  the  county.  Tlu'se  nar- 
row alluN'ial  bottoms  are  conqiosed  of  a.  ricli,  brow  n,  marly  soil,  nmde 
up  ill  great  part  from  tlie  wash  and  detritus  from  the  hills  <in  either  side. 
In  but  few  places  can  there  be  noticed  tlie  black  silt  or  mud  or  washed 
sand  of  river  alluvium.  The  valleys  are  all  ancient  valleys  of  erosion, 
tloorcd  Ol'  built  up  iiy  recent  detritus  from  the  hUls,  not  transported  to 
great  distances,  nor  greatly  mixed,  and  belonging  to  very  recen I  Qua- 
ternary dejiosits. 

The  IMississijipi  river  bottom,  in  the  uiiper  pait  of  its  couise  along 
this  county,   is  very   narrow— in   fact   lliat  sticain   almost  washes  the 
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rocky  bus^  of  the  bliifls  for  many  miles.  Tlicre  is,  however,  a  eliain  of 
sloughs  opiKisite  Galena,  and  along  the  mouths  of  i'evei-  river  and  Small- 
pox ereek,  where  there  is  a  low  alkuial  bottom,  timber  grown,  and  made 
up  of  .Mississippi  m\id  and  sand.  This  is  the  flood  plain  or  flood  lied  of 
the  stream,  over  whieh  the  annual  o\  erflows  of  high  water  extend. 
Prtrther  down  the  ri'ier  this  bottom  spreads  out  to  several  miles  in  ex- 
tent. In  the  western  jiarfc  of  the  township  of  Hano\'er,  bottom  timber 
land,  alluvial  giass  land,* and  a  table  laud  high  and  dry,  and  suseejiti- 
ble  of  cultiNatiou — peopled  by  a.  eonsiderable  settlement  ab(.)ut  Ilunts- 
ville  landing — exhibit  all  the  eharaeterisfics  of  the  ordinary  Mississippi 
alUivial  bottoms.  Farther  down,  in  Carroll  county,  this  bottom  changes 
into  the  broad,  well  known  sand  prairie — an  old,  broad  extended,  glit- 
tering Mississippi  sand  bar. 

Locs-.v  (Old  Modified  Drift. — The  regular  marly  loess  of  the  3Iississippi 
bluifs,  such  as  is  found  opposite  Fulton  t'ity,  at  Warsaw,  and  at  other 
localities  further  down,  is  not  a  marked  feature  along  the  western  limits 
of  JoDaviess  county.  Its  bluffs  are  mostly  composed  of  massi\e  rocky 
formations.  The  bald  bluifs,  composed  of  whitish,  partially  stratified 
sands  and  clays,  were  not  obser\ed ;  but  there  are  mound-like  elc\a- 
tions,  and  masses  of  brown,  marly,  sandy  clays  along,  among  and  over- 
capping  some  of  these  chains  of  bluffs,  which  undoubtedly  owe  their 
origin  to  the  same  agencies  which  deposited  the  loess  of  the  bluffs, 
lower  down  the  stream.  These  1  >rown  deposits  are  loess  marls  and  clays, 
slightly  modilied  by  local  conditions.  Within  the  limits  of  the  city  of 
Galena,  and  at  other  points  in  Fever  ri\er  valley,  and  forty  or  fifty  feet 
above  ordinary  water  level  of  Fever  river,  there  are  heavy  outcrojjs  of 
a  well  marked,  distinctly  stratified  clayey  deposit,  which  shows  every 
characteristic  of  the  most  maiked  and  well  defined  loess  of  the  lower 
^Mississippi  bluffs.  Thin  seams  of  reddish  clayey  marls  alternate  regu- 
larly with  thin  sea]us  of  a  whitish,  tough,  unctious-feeling  clay.  The 
seams  are  from  one  to  four  inches  thick  ;  the  stratification  is  complete  ; 
the  lithological  character  seems  to  be  identical ;  the  thickness  is  from 
ten  to  eighteen  feet ;  and  the  extent  into  the  hills  indefinite,  but  prob- 
ably limited.  In  the  marly  seams  I  found  great  quantities  of  a  flu^"iatile 
shell,  in  a  fair  state  of  preservation.  These  shells  are  quite  small,  run- 
lung  from  the  size  of  a  wheat  grain  to  that  of  a  large  bailey  <;orn.  I 
have  several  times,  wdthin  a  few  years,  noticed  the  same  shell,  or  a 
closelj'  allied  species,  strewn  thick  over  the  silt  and  mud  after  the  floods 
of  the  Mississippi  had  subsided,  and  the  flood  bed  had  become  over- 
grown with  a  dense  growth  of  grass.  Ueneath  the  shadow  of  the  grass 
the  damp  ground  looked  as  if  it  had  been  thickly  sown  with  large  wheat 
kernels.  Subsequent  overflows  no  doubt  imbedded  these,  and  wher(^ 
antiseptic  proijcrties  jninj;led  with  the  silt,  they  will  no  doubt  be  pre- 
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sensed,  and  present  an  appearance  exactly  identical  with  those  picked 
ont  of  the  outcrop  near  the  Illinois  C(^ntral  Eailroad  depot  in  Galena. 
It  will  thus  be  seen,  I  think,  that  the  ('viden<:es  of  the  deposition  of 
loess  deposits  in  this  county  are  incontestible. 

In  the  Fever  river  valley,  within  tJie  city  of  Galena,  a  mile  or  two 
above  the  city,  and  at  se\eral  places  between  the  city  and  its  conflu- 
ence with  the  IMississippi  river,  there  are  well-defined  river  terraces  of 
modified  or  ri\'er  drift.  TheN(^  are  about  twenty  feet  aliove  ordinary 
water  mark  in  tliat  stream.  Similar  traces  were  observe(l  by  Piofessor 
WoETHEN  at  the  mouth,  and  uj)  the  valley  of  the  Small-] lox  creek ;  and 
a  broad,  distinctly  marked  river  tenace  may  be  obser\'ed  in  the  lower 
part  of  the  IMississippi  bottom,  extending-  down  into  Carroll  county. 

Drift  Proper. — The  productive  lead  field  has  been  written  down  as  ''  a 
driftlcss  region  ;''  and  to  some  extent  this  is  true  of  that  ])art  of  it 
within  Jo  Daviess  county.  But  in  attempting  to  account  for  this  suji- 
posed  absence  of  the  drift  in  the  h-ad  region,  eminent  geologists  have 
fallen  into  a  controversy,  or  dilfcreiice  of  opinion. 

Whitney  contends  that  when  the  lead  region  was  uplifted  from  the 
Silurian  seas,  no  subse(|uent  submergence  ever  took  ])lace  ;  and  that  all 
the  changes  which  have  since  taken  place  on  its  surface,  have  l)een  pro- 
duced by  agencies,  such  as  we  now  see  in'oducing  dynamical  results 
upon  dry  land.  When  the  broadl\  extended  drift  forces — whether 
broad  creeping  and  grinding  glaciers,  or  broad  water  currents,  or  ice- 
bergs and  water  acting  together — moved  the  drift  on  its  south-west 
course,  according  to  this  theory,  tljc  lead  region  rose  as  an  island  in  the 
midst  of  the  moving  forces,  and  the  drift  stream  was  divided — thrown 
to  the  east  and  west — and  united  again  after  passing  tliC  obstruction. 
Such  being  the  case,  the  lead  basin,  supjioscd  then  to  have  been  ele- 
vated above  the  surrounding  countiy,  escaped  the  action  of  the  drift 
forces.  During  all  this  time,  more  peaceful  geological  causes  are  sup- 
posed to  have  been  at  work  o\er  the  ni)lifted  island,  whose  action  has 
produced  all  the  geological  changes  supposed  to  have  taken  place. 
Atmospheric  and  chemical  agencies  disintegrated  the  hard  Silurian 
rocks.  The  siu-1'ace  rocks  changed  slowly  hito  the  clays  now  overlying 
the  bed  rocks,  except  so  far  as  rains  and  winds  may  have  transported 
these  clays  and  sul)jected  them  to  a  mixing  inocess.  This  being  true, 
the  superficial  deposits  of  the  driftless  lead  region  are  substantially  in 
situ,  at  the  very  places  Avhere  they  were  formed  by  the  decay  of  the 
parent  rock. 

Percival  believed  that  the  high  ^^ater  shed,  extending  from  the 
montli  of  the  ^^'is(■onsin  eastward,  rose  as  a  reef  in  tlie  drift  epocli 
wateis,  and  turned  the  drift  to  the  w(3st,  through  Iowa,  and  to  the  east, 
round  the  lead  region.     This  reef  may  have  permitted  a  sheet  of  shallow 
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water  to  flow  over  it,  and  ,subiii('rK(>  tli(^  lead  basiu.  In  tliis  way  tho 
action  of  the  drift  forces  would  be  fireatly  inodilicd. 

My  own  observations  upon  the  drift  plieiioniena  in  tliis  comity  liavo 
not  been  aitoo-ether  satisfactory.  In  tlie  iirst  place  I  do  not  thiidt  it  a 
driftless  region.  In  addition  to  the  drift  pebbles  and  copper  nugget  re- 
ferred to,  by  Professor  A\'orthen,  as  lun  ing  been  found  at  the  Califor- 
nia lead  diggings,  I  have  observed  numbers  of  large  boulders  lying  over 
the  prairie  land  in  the  eastern  and  south-eastern  portions  of  the  county ; 
and  I  am  credibly  informed,  that,  on  the  high  upland  some  three  miles 
north  of  Galena,  many  boulders  of  a  sort  of  bnhrstone,  whose  parent 
outcrop  is  far  north  in  ^Visconsin,  are  strewn  over  the  ground.  Many 
of  the  clay  d(>posits  covering  the  very  lead  veins  themselves,  do  not 
difler  materially  from  tho  buft'and  yellow  clays  treated,  and  recognized 
everywhere  else  in  the  north-west,  as  true  drift  clays.  The  river  terraces, 
and  straliHed  loess  deposits,  aliove  spoken  of ;  the  lithological  charac- 
ter of  the  clays  just  referred  to  ;  the  few  "  nigger  heads  "  and  lost  rocks 
found  in  several  places  in  the  county,  show  unmistakably,  I  think,  that 
the  drift  forces,  especially  towards  the  close  of  the  drift  epoch,  had 
much  to  do  in  cutting  down,  carrying  away,  and  arranging  the  great 
rocky  formations  which  once  existed,  but  which  have  now  disappeared 
over  large'portions  of  the  county.  Over  more  than  half  its  area,  perhaps, 
the  whole  thickness  of  the  Magara  limestone  and  the  Cincinnati  shales 
have  disapi3eared,  except  the  mounds  left  standing  as  sentries,  at  long 
intervals;  and  the  very  Galena  bed  rocks  below  where  they  used  to 
stand,  have  had  their  surfai'cs  denuded,  to  a  considerable  extent,  in  the 
operation.  To  one  standing  upon  one  of  these  mounds,  and  looking 
over  the  valley-like  exi)anses  between  them,  with  the  eye  of  a  geologist, 
the  conviction,  that  he  is  standing  upon  the  old  Silurian  level  of  the 
country,  grows  into  a  certainty.  Eroding  and  denuding  influences  have 
removed  from  three  hundred  to  three  hundred  and  fifty  feet  of  ^lague- 
sian  limestone  and  shales.  It  is  impossible  to  suppose  that  simple 
atmospheric  or  chemical  causes,  acting  no  matter  how  long,  could  pro- 
duce such  gigantic  results.  Many  snbmergencies  and  upheavals  may 
have  taken  place ;  the  dynamical  powers  of  heavy  bodies  of  water  and 
water  currents,  and  other  drift  forces,  must  have  acted  long  and  pow- 
erfully in  bringing  them  about. 

AVhile  these  things  all  appear  to  be  true,  it  cannot  be  denied  that  the 
superficial  deposits  covering  the  bed  rocks,  are,  in  pari;,  derived  from 
their  disintegration,  by  rains,  frosts,  and  other  atmospheric  and  chemical 
agencies.  I  have  examined  many  claj'  banks  through  the  lead  mine 
region,  which  bore  unmistakable  evidenc^es  of  this.  Those  peculiar  red 
clays,  characteristic  of  the  lead  region,  if  dug  into,  show,  first,  the  clays 
and  hard  pan,  without  rocks  of  any  description,  but  as  the  deposits  are 
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penetrated,  rocks  begin  to  appear  in  detuclied  pieces,  becoming  more 
abundant  at  a  greater  depth,  until  tlie  regular  strata  of  the  bed  rocks 
are  reached.  Xow,  these  )»ieces  are  unworn  by  atmospheric  influences  ; 
they  lie  in  horizontal  beds,  parallel  to  the  strata  below ;  and  are  evi- 
dently the  harder  portions  of  the  mass,  whi(;h  resisted  the  influenc.es 
that  changed  the  rock  bed  into  a.  clay  bed.  Nearly  all  the  float  miiH-ral, 
or  clay  bed  mineral  now  found,  is,  also,  nothing  but  the  oie  which  has 
settled  down  from  the  decayed  rocks,  in  which  it  was  once  lield  in  veins, 
and  mineral-bearing  lodes. 

This  is  alsci  true  of  the  clays  co'\'ering  some  of  the  Niagara,  and  Tin- 
cinnati  outcrops  or  bed  rocks,  for  they  i^artalce  largely  of  the  underlying 
rocks,  from  whi(;h  they  Iniv-e  ])rol)abl3-  been  derived.  I  think  a  chemiral 
analysis  iif  these  clays  would  show  a  great  similarity  or  exact  identity 
with  the  rocks  under  them. 

Piofes.sor  AViiitney'.S  theory  of  atmospheric  agencies,  and  no  sub- 
mergence of  the  lead  basin  since  its  upheaval  from  the  Sihirian  ocean, 
explains  well  these  unmixed  clays,  in  situ  aii])areiitly,  at  the  very  i)laees 
wheie  formed  ;  but  it  does  not  ex[ilain  the  .ureat  erosion  and  ilenudation 
which  has  taken  i)lacc  through  tli(.'  productive  part  of  the  lead  basin  ; 
and  is  utterly  inconsistent  with  the  terra<'es,  loess  and  drift  pljenimi- 
ena,  i»lainly  manifest  in  almost  e\ery  part  of  this  c()unty.  If  we  knew 
exactly  what  the  drift  forces  were,  and  how  they  acted,  A\'e  would  prob- 
ably have  no  difliculty  in  seeing  what  influences  modified  their  force  in 
the  lead  basin.  That  such  a  modihcation  did  take  i)laei_' in  some  way, 
there  can  be  no  doubt. 

The  blue  jflastic  clays,  which  lie  near  tlie  l)ottom  of  the  drift  in  other 
parts  of  the  State,  aic  sparingly  developed  liere,  so  far  as  I  ha\'e  been 
able  to  ()bser\e.  The  boulder  drift,  and  coarse  gravel  drift,  whicli  lie 
near  the  top  of  the  true  drift,  exeept  the  i'cw  louse  boulders  already 
noticed,  ai'e,  also,  snlista-ntially  wanting  in  this  region.  The  yellowish 
brown  clays,  red  clays,  and  hard  ]iau,  are  (le\eloped  here  to  a  consider- 
able extent;  l)ut  the  a\'eiage  depth  of  tlie  superficial  de])osits  covering 
the  roeks  in  .To  Daviess  county,  is  a  good  deal  less  than  in  portions  of 
the  State  farther  east  and  soutli.  The  Ki'cat  denudaiion  w-hich  took 
jilace  here,  seems  to  liaA'c  been  Ibllowcd  by  tiansjiorting  agencies,  which 
bore  away  a  large  portion  of  the  nmterials  thus  disengaged,  to  other 
legions. 

The  ]ihciiomeua  here  observed  are  i)robably  best  exiflaiued  by  sup- 
])osingtwo  e]iochs,  when  causes  somewhat  diflereiit  in  their  results  were 
at  work.  The  first  Mas  the  eiioch  of  erosion  and  denudation,  accom- 
panied by  vast  tians]iovting  agcneies  of  .some  kind,  probably  flowing 
water  or  modified  drift  forc(_',s.  During  this  epoch  the  Niagara  limestone 
was  worn  down,  and  the  Cincinnati  shales  suffered  disintegration,  and 
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most  of  tlio  dotiitus  thus  formed  was  removed.  The  second  e]»)cli  wiis 
one  iu  wliicli  tlie  waters  or  modified  drift  forces  liad  partially  or  wlioUy 
subsided;  cliemical  and  atmosjilieiic  ajiencies  worked  upon  tlie  com- 
paratively naked  rocks ;  and  till'  lead  basin  clays  settled  down  in  the 
places  where  the  underlying  rocks  had  decayed.  Such  a  condition  of 
things  wouhl,  I  think,  explain  all  the  phenomena  obser\'ed  iu  the  lead 
region  of  this  county.  ITow  far  it  might  apply  to  other  portions  of  the 
uorth-west  lead  region,  I  am  unable  to  state. 

The  XuKjara  Luiicstoiw. — All  the  mounds,  mound-like  ridges  and 
plateaus  mentioned  iu  speaking  of  the  topography  of  the  couuty,  are 
capi)ed  by  massive  irregularly-bedded  dolomitic  Niagara  limestoue, 
ranging  iu  thickness  from  about  fifty  to  one  hundred  and  seventy-five 
feet.  The  castellated  api)earauce  of  these  outliers  of  this  great  forma- 
tion, as  they  caj)  these  mounds,  has  already  been  mentioned.  Tapes- 
tried with  lichens  and  jnosses,  of  a  dull  brown  or  red  color,  with  cas- 
tellated and  fantastic  forms,  these  rocks  at  once  attract  the  atteutiou 
of  the  mo.^t  careless  oliservei'.  In  addition  to  the  mounds,  they  cover 
other  portions  of  the  county  in  the  south  and  south-west ;  and  their 
ledges  and  exposures  all  round  the  edges,  along  the  bluffs,  and  where 
the  streams  have  cut  deep  channels  into  their  midst,  show  the  same 
massi\'e,  ragged  and  picturesque  appearance  observable  on  the  mounds  ; 
excejit  that  they  resemble  more,  long,  irregularly  shaped  reddish-brown 
mural  escarpments  or  walls,  carpeted  with  soft  green  mosses  and  feath- 
ery ferns. 

The  superficial  area  of  the  county,  covered  by  these  rocks,  is  about  as 
follows,  in  a  general  and  approximately  correct  boundary  statement: 

The  high  bluff  range,  about  Tilot  Kuob,  is  ca])ped  by  this  rock.  It 
commences  a  short  distance  uortli  of  the  Knob;  the  Knob  itself  is  a 
high  pile  of  Niagara  limestone,  resting  upon  the  Cincinnati  shales;  and 
the  bluffs  from  thence  to  Small-pox  creek  continue  to  show  it  along 
their  summits.  From  this  latter  stream  to  the  Carroll  county  line,  near 
the  point  where  it  crosses  Apple  river,  the  upper  part  of  the  bluffs  are 
composed  of  the  same  rock,  and  some  graud  outcrops  of  almost  beet- 
ling crags  may  be  seen  here.  These  outcrops  extend  back  from  the  brow 
of  the  blufts,  and  are  the  bed  rock  over  all  that  high  plateau  between 
the  Small-pox  creek  and  Apple  river,  extending  iu  a  strip  several  miles 
in  width  to  the  north-east,  to  about  the  township  line,  between  ranges  two 
and  three  east.  Still  farther  to  the  north-east,  and  separated  from  this 
large  field  by  some  narrow  belts  of  galena  rocks,  about  the  head  waters  of 
Apple  river,  is  a  mound-like  plateau  or  table,  about  four  nnles  long  and 
two  and  a  half  wide,  and  grouped  rovuid  it  are  a  number  of  the  mounds 
heretofore  named.  As  already  observed,  these  are  all  Niagara  limestoue 
structures,  built  upon  the  underlying  Cincinnati  shales. 
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TciTiijiiin  Itid.nv,  al)iiiit  two  miles  south  of  Elizaliet]],  is  tlio  iiortlicru 
prqjcctiou  of  another  hi.i^h  table  hiiul  of  exa<-tl,v  similar  eliaracter,  ex- 
tendiii.ii- .south  and  a  little  west,  between  Apple  river  and  Eush  creek, 
nearly  or  quite  to  the  Carroll  county  line;  but  this  tal)le  laud  does  not 
approach  close  to  eitlier  of  these  stieanis. 

About  two  and  cue-half  townships  in  the  south-east  corner  of  the 
county,  are  underlaid  by  this  rock.  This  field  extends  from  the  east 
and  s(.iuth  county  lines  to  the  Itush  creek  valley,  on  the  west,  and  nearly 
to  ^lorseville  on  the  north.  Plum  ri\'er  valley  and  J)utch  Holhjw,  in 
this  field,  cut  down  to  the  .ualena,  iu  places,  and  show  the  .n'entle  talus- 
covered  slopes  and  outcrops  of  the  Cincinnati  group  at  many  places 
aloni;-  their  sides. 

The  probable  extent  of  the  county  covered  by  this  formation,  is  a 
little  less  tlian  one-third.  There  are  many  places  throu,i;hout  this  ex- 
tent where  the  eroilins' streams  have  cut  down  tiirough  theXia,t;ara,  into 
the  (Jiucinnati  shales,  and  e\'eu  reached  tlie  Galena,  limestone  l)elo\v 
both. 

Such  is  the  superficial  area  covered  by  this  rock,  stated  aiii)roximati.'ly. 
Its  litholo.i;ical  character  has  been  so  often  written  that  it  seems  su- 
purfluous  to  spealc  of  it  heie.  The  rock  is  !:;cm'rally  massive,  irregularly 
bedded;  touyli  ;  of  a  yellowish  color  on  ti'esh  fracture,  but  weatherin.n' 
to  a  reddisli-l)rown.  It  is  full  of  cliert  bands  ;  and  some  of  the  Xia.nara 
hills  are  macadamized  with  a  tliick  tloor  of  tiuely  broken,  deiidrite- 
sjieckled  flints,  which  remain  from  the  di;cay  of  the  strata  formerly  en- 
closin.!;'  tliein.  Tliese  flint  liills,  or  flint  covered  hills,  are  characteristic 
of  the  Niagara  limestone  formation.  The  maximum  thiclvuess  of  the 
Xiagara  limestone  iu  this  county,  cannot  be  accurately  stafed.  The 
denudation  which  has  taken  ])lace  on  its  top,  and  the  dilflculty  of 
ascertaining  the  bottom,  make  it  almost  inijiossible  to  measure  its  thi(/k- 
uess  correctly.  Its  hea\  iest  outcrop)  is  ]irol)ably  along  >Sniall-iiox  creek, 
where  it  reaches  a  thickness  of  over  two  huiulred  feet.  ^Vs  dc\  eloped 
iutbis  county,  it  is  evccedingly  homogenous  in  character — the  \arieties 
oljser\'ed  at  L'acine,  Le(.'lare  and  ('oi(lo\'a,  being  wanting.  In  chemical 
analysis,  lithological  (■liai'a('ter,  and  general  appearance,  it  is  ^'ery  simi- 
lar to  the  Galena  limestone.  If  a  ditfereni'c  can  be  detected,  it  is  less 
sandy  and  crystaline,  and  tongher  than  the  latter  formation.  Its  type 
or  chara<'teristic  l<issils  are  also  diifei'cnt. 

These  are  chielly  I'liitaiiimi.s  ohJonijun  ;  Fiironitis  /(trasa  ;  TLdysitcs 
(■(linniliirid  ;  Anfroririnni  rciiKstimi ;  andoneor  t«o  species  of  ,Str(iiii(it<>- 
pdirt  formed  corals.  The  I'l'iitniiu'riis  are  the  traditional  "  petrified 
hiclcory  nuts,"  so  often  spoken  of  liy  the  miners  and  well  diggers.  Huge 
blocks  of  the  stone,  i)i  places,  are  sticking  full  of  them.  On  the  silex 
sown  hills,  bushels  of  rongh  weather-stained  specimens  of  the  Faro.sitcs 
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can  be  collected.  These  old  Nia,j;ara  seas  swarmed  with  the  coral  build- 
ers ;  and  many  of  tlie  Nia.yara  beds  of  rocic  were  little  else  than  coial 
reefs. 

The  CiiiciinKiti  (Iroiip. — Tlie  .screen  and  blue  shales  and  limestones  ol' 
the  Cincinnati  group  underlie  the  Niagara  limestone  wlieicver  the  latter 
is  develoi)ed  in  the  eounty.  There  are  not  many  natural  out(!r(j])s  of 
these  shales,  and  they  uexcr  stand  out  hi  ledges  or  rocky  exposures, 
unless  where  (jnarries  are  opened  into  the  covered  rocks.  Even  wliere 
quarries  are  opened  into  this  formation,  and  then  abandoned  for  a  few 
years,  the  rapid  disintegration  soon  covers  up  the  rocks  witli  a  gently 
sloping-  talus. 

The  parts  of  the  county  underlaid  by  this  formation  can  be  told  at  a 
glance.  All  around  the  mounds  and  mound-like  elevations ;  all  around 
the  outer  boundary  lines  of  the  Niagara  formation,  up  either  side  of  all 
the  valleys  of  erosion  which  ha\'e  cut  through  it,  the  gentle  slojjcs  ex- 
tending from  the  general  level  of  the  country  up  to  the  base  of  the  bold 
Niagara  exposures,  are  underlaid  by  rocks  and  shales  of  the  Cincinnati 
group.  These  slopes  may  be  represented  by  a  narrow  baud  two  or  three 
hundred  yards  more  or  less  in  width,  encompassing  all  the  Niagara 
lields  and  outliers  in  the  county,  and  running  up  either  side  of  all  the 
valleys  that  are  cut  through  it.  Wben  this  is  said,  the  supertieial  area 
underlaid  by  the  Cincinnati  group  is  as  well  indieateil  as  it  could  be  by 
many  pages  of  description.  One  or  two  localities,  however,  deserve  a 
passing  notice. 

At  the  northern  terminus  of  Terrapin  Eidge,  near  Elizabeth,  the  mdky 
looking  clays  and  shales  are  washed  and  furrowed  out  by  the  rains,  ex- 
posing manjf  tine  specimens  of  the  liemis]dierical-shaped  coral  ChirMcx 
pcfropoJitdnuH.  I  liaAC  found  dozens  of  good  siieciiuens  of  this  coial  in 
the  clay-Avashcd  road  at  this  locality. 

East  of  Scales'  Mound  the  track  of  the  Illinois  Central  Eailroad  is 
laid  for  several  miles  almost  upon  the  top  of  the  Galena  limestone. 
Several  rather  heavy  cuts  in  that  locality  show  good  exposures  of  the 
overlying  Cincinnati  shales.  These  beds  contain  in  certain  layers  a  very 
great  abundance  of  minute  fossils,  principally  a  small  Xuctihi. 

The  general  character  of  this  group  in  Jo  Daviess  and  Carroll  coun- 
ties is  almost  identical.  The  upper  layers  are  thin-bedded  argillaceous 
and  silicious  shales,  of  a  light  buff  or  creamy  color.  "Where  thick- 
bedded  enough  to  quarry,  the  stones  have  a  kiln-dried  dusty  appearance. 
Lower  down,  the  shales  become  blue  or  greenish  in  color,  sonu4iiJies 
separated  by  thin  bands  of  green,  marly  clay ;  still  lower,  some  massive 
strata  of  a  deep  ultra-marine  blue  color  may  be  found,  exceedingly  hard, 
and  giving  out  a  clear  ringing  sound  when  struck  with  a  steel  hammer; 


36  GEOLOGY  OF  ILLINOIS. 

below  these  there  is  found  in  some  localities  a  black  carbonaceous 
shale,  so  highly  charged  with  carliou  as  to  burn  with  a  bright  thuiie  as 
though  impregnated  with  oil,  and  the  bottom  of  the  deposit  is  made  up  of 
thinner  .strata  of  alti'rnating  yellow,  blue,  and  gieeu  shales  and  clays. 
AMierevei'  the  rain  cuts  through  the  soil  into  these  shales,  or  the  little 
streams  wash  them,  tlie  wet  clays  ha\  e  a  greasy  look,  and  the  trickling 
waters  a  creamj^  and  greenisli  color.  There  aie  no  gradual  beds  of 
liassnge  into  the  overlying  Niagara  or  the  underlying  Galena  limestones; 
but  the  formation  preserves  well  its  distinctive  cliaracteristies.  The 
beginnings  of  its  foundation  stones  and  its  cap  rocks  are  always  easily 
recognized. 

The  thickjiess  of  the  deposit  cannot  be  accurately  stated.  A  true 
section,  as  develo})ed  in  the  ftlississipx)!  river  bluff's,  from  BluttVille,  in 
Carroll  county,  to  the  mouth  of  Fe^er  river,  would  nm  from  eighty  to 
one  hundred  and  twenty  feet.  In  the  interior  of  this  county  it  nowhere 
lierhaps  reaches  to  one  hundred  feet,  and  in  some  places  it  is  only  from 
forty  to  sixty  feet. 

The  deposit  is  fidl  of  well  preserved  fossils.  The  Ortliocemtife  beds  in 
Dubuque  county,  Iowa,  have  long  l)een  famous  for  the  number  of  well 
preserved  OrtliOccralitcH  with  which  they  are  crowded. 

The  C luctctcs  jictropoIiUi iiAiK  is  a  characteristic  fossil,  and  is  found  in 
great  abundance  at  Elizabeth,  and  in  the  washes  and  ravines  at  otlicr 
places.  Fragments  of  a  branchiiig  coral,  and  the  small  buddike  heads 
of  an  enci-'niltc,  are  generally  found  in  tlie  same  localities.  In  a  few 
places  I  observed  immense  numbers  of  the  fragments  of  I.sofrliis  gUjas  ; 
also  several  species  of  Orthi-s,  among  them  Orfhis  lyn.r;  associated  with 
Aiiil)0)>yc]iki  radiata,  Strojihomena  (dternatd,  fragments  of  two  or  three 
species  of  Orllioccra,  and  one  or  two  of  tlie  new  fossils  desciihed  in  the 
Q'hird  Volume  of  the  Illinois  (Geological  llcjxirts,  i^trophomcna  itniciiatiita 
and  Tcntacidites  sterUiKjoinis,  were  also  obser\'ed. 

The  Oalena  Limcsfove. — This  is  the  great  bed-rock  of  the  count>-. 
]"rom  Dunleith  to  about  the  mouth  of  Smalbpox  creek  it  forms  the 
rocky  bluffs  on  the  ^lississippi  river.  All  the  north-western,  northern, 
and  north-eastern  part  of  the  county,  except  a  few  of  the  uKaimlshcre- 
tofoie  named,  is  underlaid  liy  it.  The  ea.stern  jiart  of  the  county,  ex- 
tending a  short  distance  south  of  ^lorse\ille,  is  also  underlaid  by  the 
same  rock.  All  the  larger  streams  in  the  county,  including  Siusinnewa, 
Fever,  and  Ajiple  rivers,  Eush,  Small-pox  arid  Plum  cret'ks,  with  their 
principal  tributaries,  flow  along- the  surface  or  cut  into  this  formation. 
It  immediately  underlies  the  surface  deposits  of  somelliiug  like  two- 
thirds  of  the  county. 

The  maximum  til ickuess  of  the  (lalena  rocks  in  this  county  is  not 
known.     It  is  probably  not  far  from  three  hundred  and  ill ty  feet.     At 
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Elizabeth,  sliafts  are  sunk  one  Inindivd  and  lifty  ll-et  deep,  and  what  is 
known  as  the  flint  strata  anionj;'  niiiifis,  was  not  ivaclu'd.  At  the 
places  of  these  sliafts  the  (lUlena  had  been  eonsiderablj'  denuded.  The 
flinty  strata,  lienerally  is  eliaraetevistie  of  the  middle  of  the  formation. 
It  may  be,  however,  that  the  estimate  from  this  basis  is  too  great.  ISio 
onterop  i)bser\  ed  was  o^  er  about  two  hundred  feet  tliiek. 

Its  lithological  and  stratigraphical  charaeter  is  too  well  known,  and 
has  been  too  often  given  in  these  reports,  to  require  an  extended  notice 
here,  as  all  into  whose  hands  this  report  will  belilvely  to  fall  will  proba- 
bly have  access  to  those  descriptions.  Tlie  rock  is  a  thick-bedded,  sub- 
crystaliue,  compact,  cream  or  chrome  colored  dolomitic  or  magnesian 
limestone.  It  weathers  out  into  forms  almost  as  fantastic  and  pic- 
turesque as  the  Niagara.  abo\e  it.  Along  the  streams  its  weathered  out 
ledges  present  the  same  castellated  and  mural  api>earanees  ;  and  some 
of  its  outliers  rise  into  towers  and  chimneyed  shapes  of  the  most 
striking  outlines.  At  Dubu(|ue,  or  rather  opposite  Dubuque,  at  Dun- 
leith,  a  curving  tunnel  has  been  cut  through  the  solid  rocky  bluff,  some 
eight  hundred  feet  iu  length,  for  the  purpose  of  permitting  railroad 
trains  to  pass  over  the  new  bridge  across  the  Mississippi  river  at  this 
locality.  This  tnnnel  is  about  twenty-five  feet  above  the  Trenton  or  IMue 
limestone.  The  base  of  the  Galeiiii  here  is  not  far  from  the  water  lex'el 
of  the  river.  The  rock  removed  from  the  tunnel  is  not  so  yellow  in 
color  or  granular  in  structure  as  that  obtained  from  the  ujjper  parts  of 
the  deposit.  It  shows  the  beginning  of  the  beds  of  passage  into  the 
underlying  blue  limestone  of  the  Trenton.  The  rock  removed  froiu  the 
shafts  and  mines  at  i\lorseville  and  Elizabeth  has  a  granular  appearance, 
and  a  color  peculiar  and  difficult  to  describe,  a  color  lietweeu  a  cream- 
yellow  and  a  cerulean-blue,  if  such  a  color  can  be  imagined.  Tiiere  is 
also,  mingled  with  this,  a  greenish  rock,  corresi)ondiug  with  tlie  rock 
found  at  the  green  rock  openings  about  31ineral  Point. 

Other  peculiarities  of  this  limestone  will  be  noticed  when  I  come  to 
speak  of  the  lead  deposits  under  the  head  of  economical  geology. 

Fossils  are  not  so  numerous  in  the  G-alena  limestone  of  this  county  as 
in  that  of  Carroll,  Stephenson,  or  Wiunebago.  At  ]\Iorseville,  among 
the  stones  and  debris  thrown  out  from  tlie  lead  diggings,  I  obtained 
several  fine  specimens  of  BeUerophon,  the  only  fossil  there  observed. 
J?/rte)i».sc(Y(.«w'(H«Za  and  Z.  to»/-(w  have  both  been  found  at  Clalena. ;  a 
large  species  of  Gyprlmrdlten  is  also  frequently  found,  especially  in  the 
quarries  iu  Carroll  countJ^  Murehlsonid  hellicincta  and  Ecccptficiilites 
Oiveni,  two  of  the  most  characteristic  Galena  fossils,  are  found  less  fre- 
quently here  than  in  any  other  portion  of  the  formation  in  neighboring- 
counties.  A  section  of  the  largest  OiihuverK  ever  disc'ox  ered  in  the  lead 
region,  perhaps,  was  found  iu  the  Galena  limestone  at  Morseville,  some 
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two  years  nyo,  by  some  of  the  miners.  It  was  eiglitocn  or  tw^ciity 
iiiclies  loiij;-;  a  sipliunclc  nearly  tliice  inches,  in  diameter  projectrd 
abont  four  inches  at  one  end;  tlu'  se])ta,  somewhat  loose,  looked  some- 
what like  a  riljbed  hnman  l)ody  with  a  piojectin;;-  neck.  Of  conise, 
those  who  saw  it  sni>posed  that  a  petriiied  lamnm  trunk  and  neck  had 
been  disco\-ered. 

Tnidon  Linie.stoiii.'. — This  limestone  is  only  met  with  in  two  loealities 
ill  th(.'  comity.  At  Dunleith,  and  a  little  above  it,  there  is  a  low  outcrop 
along-  the  banks  of  the  ;\Iissis.si)>pi  river.  It  is  here  a  light  bluish-gray 
rock,  regularly  and  rather  thinly  bedded,  with  shaly  partings,  showing 
many  of  its  characteristic  fossils.  These  layers  are  near  the  top  of  the 
formation,  and  have  some  of  the  characteristics  of  the  su])erincumbent 
(ialeiia.  They,  in  fact,  begin  to  partake  of  the  nature  of  beds  of  pas- 
sage into  that  rock. 

At  ])ubuque  splendid  specimens  of  Graptolitrs  have  l)een  found  in  the 
Trenton;  also  very  finely  preserved  eyes  of  Trilohites. 

Other  ex]H)sui'es  of  this  limestone  may  lie  seen  along  the  north  branch 
ef  Fever  I'iver,  commencing  about  three  miles  north-east  of  Galena, 
and  continuinu'  until  the  Wisconsin  line  is  reached.  The  outcroji  attains 
a  thickness  of  about  twenty-six  feet  at  its  heaviest  exposure,  at 
Tuttle's  mill.  It  is  made  ui5  of  thin-bedded  limestone,  a  rather  thick- 
ftedded  strata  of  glass  roclc,  and  grayish  hea\ier  bedded  limestones. 
Near  the  forks  of  Fever  river,  a  cut  of  the  Illinois  Central  I'ailidad 
shows  a  similar,  but  thinner  section.  ?tlany  of  the  •well  known  fossils 
of  this  formation  are  said  to  ha\e  been  found  at  these  outcrops.  But 
the  conditions  were  not  favorable  for  obtaining  fossils  at  the  time  I 
■was  there. 

This  is  the  lowest  formation  anywhere  ontcroiiiiing  in   the  county,  or 
•  that  can  be  regarded  as  belontjiiig  to  a   section  of  JoDa"\iess  county 
rocks.     AVe  are  now  itrepareil  to  gi\'e  that  section,  uaniing  the  approxi- 
mate a\erage  thickness  of  the  formations: 

^'(■(.■/("/l  <[f  JoDariiiSS  C'nnitii  linrka. 

Quatcrn.nry  Dcjioaita.     -Mliiviam,  lo^.^.s,  ri\  ri'  e-rriirrs,  claya,  ,sainl^.anil  Iianl-pan -211  to  75  IVet. 

iS'lai^aia  LiiucHtoije.  ni>a\-y-lj(.'n(U'il  n'(lili.sli-l)nn\  [i  dolumil  if  lluK'Stuiu',  NV(.-ailifrini;  iuli) 
clills  ami  casd-llalcd  c\|ii).siurs,  Miniilar  in  luliolnMii;,!  ,_liaiact('r  ami  aiiiicaiaiiee  to  tin- 
Cnilc'iia  liiiii-.sf..iH- _ -11)  toaOO  " 

CineiJinati  (iron]).  Caccn  and  lilno  and  biilV-cnlorfd  shali-.s;  tliiu-beddrd  giay  limestuii.\ 
and  liai'l,  tliioli-lieddcd  };lab»y  rmk    .- 42  tu    80  " 

(Jalriia  Linii-sl  iilir.  Uravy-ltuddrd,  ci  rani-^  cUow  doloiuitic  limr-stcUi-,  tllr  Ir.ld  HH-k  (d 
tlic.  Xm  tli-wcNl ;  s(mii'\\-I]at  i;ranular,  and  crystaline,  and  slj(n\'in^  Iji^ds  id"  iiassam' 
inlo  'ricnliiii  liL'low    100  tn  27j   ' 

nkii- Limi.8tun(:.     TLindtc'dded  gray  liiinstonr  and  slialcs  and  glass  rovk  ul"  miners 10  to    2('  '' 

/ 
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BuiMiiDj  StDiir. — There  is  tlie  jiieMtest  a-bimdauce  of  godd  bnildiiii;- 
stone  iu  this  eoinity,  so  distribntcMl  as  to  make  it  of  easy  access  to  all  its 
citizens.  All  the  formations  are  quarried.  In  Pleasant  Valley  a  nnm- 
ber  of  fiood  quarries  are  opened  iu  the  Cincinnati  group  of  ro(;ks.  These 
quarries  are  in  the  brows  of  the  hills,  on  eitlier  side.  The  stone  ob- 
tained is  sufllciently  thick-bedded  and  compact  to  make  a  good  building- 
stone.  It  has  a  dry,  dusty,  kiln-dried  appearance.  Several  farm  houses 
are  built  of  this  material  in  the  Aalley.  So  far  it  seeins  to  answer  well 
for  farm  uses,  without  exhibiting  a  tendency  to  disiutegrate.  The  best 
of  it  would,  1  think,  be  unsafe  for  nuxssive  and  long  enduring  masonry, 
but  for  light  masonry  it  seems  to  answer  well;  and  its  convenience  of 
access,  and  the  ease  with  winch  it  can  be  quarried,  will  always  cause  its 
outcrops  to  be  kept  open  and  Avoiked.  The  abundance  of  l)etter  build- 
ing material  in  most  parts  of  tlie  county  doubtless  prevents  its  exten- 
sive use  in  other  places,  where  it  could  Ije  easily  obtained. 

The  Blue  limestone  outcrops,  along  the  north  branch  of  Fever  river, 
attbrd  some  good  building  stone.  This  is  a  light-gray  limest(jne,  rather 
thin-bedded,  and  of  enduring  properties.  The  outcrop  at  Uunleith  also 
splits  into  a  conveniently  handled  stone,  and  is  used  extensi^-ely  for 
economical  purposes. 

The  massive  ledges,  exposures,  and  natural  outcrops  of  the  Xiagara 
and  Galena  limestone  along  ncaily  all  the  streams,  in  the  brows  of  all 
the  bluffs  and  hills,  and  in  all  those  jiarts  of  the  county  where  these 
heavy  deposits  are  the  bed  rocks,  furnish  an  inexhaustible  sup])ly  of  a 
coarse,  enduring,  valuable  stone,  suitable  for  all  sorts  of  heavy  masonry, 
such  as  bridge  j)iers  and  abutments,  foundations,  cellar  walls,  and  even 
public  buildings  and  private  residences.  They  require  considerable 
dressing  for  these  latter  purposes,  but  when  dressed  into  good  shape, 
their  rich,  warm,  brown  and  cream  colors,  and  the  fact  that  they  season 
into  almost  the  hardness  of  a  granite,  and  have  an  enduring,  solid,  sub- 
stimtial  appearance,  makes  them  prominent  among  the  materials  of  eco- 
nomical value  in  the  county. 

Lime. — We  know  not  to  what  extent  lime  is  burned  in  the  county. 
The  abundance  of  timber  and  the  abundance  of  good  magnesian  lime- 
stone, afford  all  the  facilities  for  manufacturing  large  quantities  of  a 
good,  coarse,  strong  lime. 

Clays  and  Sand. — The  clays  associated  with  the  Cincinnati  shales  a.re 
sufficiently  pure  to  furnish  a  potters'  clay,  good  for  the  manufacture  of 
common  crockery  wa-re.  At  Elizabeth  I  noticed  se-\'tM'ail  outcrops  of  this 
potters'  clay  in  some  of  the  streets  and  lots  of  the  village.     Four  or  five 
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miles  south  of  Elizabeth,  on  the  ]\Iount  Carroll  and  Galena  road,  the 
Jenkins'  pottery  is  loeated.  This  establishment  has  lieeii  in  operation 
for  quite  a  numbei'  of  years,  and  has  biult  up  quite  a  remunerative 
bu^i  u'ss.  The,  elay  is  obtauu'd  near  liy.  It  is  not  altDyether  pare  and 
free  from  f(ii'ei,!4n  substanees  ;  but  these  difficulties  seem  to  be  mostly 
oveiconu' liy  the  processes  through  which  it  is  put  in  manufacturing. 
The  result  is,  a  ware  largely  used  m  this  part  nf  the  Stati',  as  the  Jen- 
kins' pottery  wagons  are  well  known  in  all  the  neighboring  towns,  vil- 
lages and  cities. 

Common  yellow  and  red  clays,  for  ordinary  brick,  exist  everywhere  in 
tlie  greatest  abundance.  Sand,  suitable  for  building  purjioses,  is  not  so 
universally  distributed,  neither  is  it  so  scarce  as  to  be  a  matter  of  seri- 
ous inconvenience. 

Tlic  Axsociiifc  Mhtvrnh. — Associated  with  tlie  galena,  and  deserving 
a  iiassing  notice  behire  that  inqiortant  mineral  depusit  is  retc'rreil  t(i, 
are  seveial  other  mineral  substances  well  known  in  the  lead  region. 
The  most  important  of  tliese  is  the  sulphuret  of  zinc,  blende  or  "black 
jack"  of  the  miners.  This  is  a  useful  ore  of  zinc,  but  is  (piite  difficult  to 
reduce.  In  the  lead  region  it  is  not  coiisi(h_'red  of  economical  value. 
The  carbonate  of  zinc,  smithsonite  or  "dry  bone"'  of  the  miiuns,  is  con- 
sidered a  more  valuable  minei'al.  A  furnace  for  its  reduction  has  been 
iai  o])eration  for  some  years  at  LaSalle,  and  has  pro\'ed  a  financial  suc- 
cess. Iron  pyrites  also  cjccurs  in  connection  with  these  minerals,  in  con- 
sidei-alile  abundance.  At  the  celebrated  .^larsdens'  lead,  all  these  asso- 
ciate minerals  may  be  seen  associated  with  each  other  and  with  the  ga- 
lena, with  the  Calena  limestone,  and  with  spar  and  other  substam/es. 
This  mine  has  afforded  the  best  cabinet  siiecimens  of  thes(>  unnerals  in 
combiiiation  to  be  found  anywhere  in  the  lead  regions.  I]rown  hema- 
tite, and  several  other  mineral  suljstances,  occur  in  occasional  small 
(juantities,  but  they  are  ]iot  of  interest,  in  an  economical  point  of  view. 
None  of  tliese  associate  minerals  ha\'e  become  articles  of  coninierc(-,  ex- 
cept, peiliaps,  the  carbonate  of  zinc  ;  and  it  is  doubtful  if  even  that  c'x- 
ists  in  sutlicient  quantities  to  make  it  an  article  of  \ahie  in  the  economi- 
cal resources  of  this  county. 

Galrna  or  Lend  Ore. — The  great  minei'al  interest  of  the  county,  as 
every  one  knows,  is  lead.  Indeed,  it  is  second  to  no  mineral  interest  in 
the  >Stati',  except  that  of  coal.  The  leading  oi'e  ol'  this  metal  has  given 
its  name  to  the  great  and  imiiortant  rocky  forniation  in  which  it  is 
chielly  found  in  this  jiart  of  the  country,  to  an  important  city  hi  the  midst 
of  its  heaviest  deiHisits,  and  to  the  township  in  which  that  city  is  lo- 
cated. 

Tlie  scope  of  tliis  county  re]iorl  docs  not  einl)race  a  very  extended  es- 
say upon  the  mining  or  nietalbirgy  of  lead,  or  a  toiiograjihical  survey  or 
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description  of  tlie  croviccs,  leads,  lodes  and  digginf^s,  nor  a  scieiitilie 
diseussion  of  the  modes  of  oceurreiice  and  phenomena  observed  in  its 
workings.  It  is  rather  tlie  province  of  this  ve|)ort  to  i)resent  tlie  rco- 
logical  formations  of  the  county,  and  some  .i;<'neral  iciiiarks  upon  the 
extent  of  its  mineral  and  other  resourct's.  The.  "Lead  E<'giiin"  lias  been 
closely  examined  and  ably  written  upon  by  Prolessor  J.  D.  ^^'lUTNEY, 
for  the  three  States  of  Illinois,  \Visconsin  and  Iowa.  It  will  lie  unne- 
cessary to  repeat  here  what  he  has  presented  so  well  in  the  first  volume 
of  the  Eeports  of  the  Illinois  Geological  Survey.  That  volume  will  be 
as  accessible  to  the  common  reader  as  this,  and  to  that  volume  we  refer 
the  reader  for  surveys  and  descriptions  of  the  crevices  and  leads,  and  a 
detailed  account  of  the  different  diggings,  their  positions,  peculiai'ities 
of  form,  extent  of  working,  amount  of  ore  produced,  and  facts  collected 
in  regard  to  them.  It  would  be  useless  to  write  these  things  over  again; 
and  if  it  was  not,  my  knowledge  of  tlie  lead  regions  and  opportunities  of 
investigating  its  facts  and  phenomena  have  been  far  too  limited  to  un- 
dertake the  task.  A  brief  resume  of  some  of  the  facts  and  history  of 
lead  and  the  lead  region  may  not  however  be  out  of  place. 

Galena,  or  the  sulphuret  of  lead,  called  in  the  common  speech  of  the 
lead  region  "mineral,"  when  pure,  is  composed  of  8(i..">5  pure  lead  and 
13. -to  sulphur.  It  crystalizes  in  the  form  of  the  cube  and  its  secondaries, 
has  a  perfect  and  easily  obtained  cleavage,  and  a  bright,  sihery,  metalic 
luster  on  fresh  fracture.  The  lead  ore  obtained  in  this  county  is  nearly 
pnre  galena.     It  sometimes  contains  faint  traces  of  silver. 

The  discovery  of  this  lead  was  made  in  an  eaily  period.  There  can 
be  no  doubt,  I  think,  that  the  early  voyageiu",  ti'ader  and  exiilorer,  Le 
St'EiTR,  on  the  -!5th  day  of  August,  A.  D.  1700,  discovered  and  described 
Fever  river  nnder  the  name  of  "The  Elver  of  the  Mines."  From 
this,  and  the  description  of  a  mine  found,  in  his  journal,  he  is  generally 
considered  the  discoverer  of  the  Galena  lead  mines.  Subsequently  to 
this,  and  prior  to  the  working  of  these  mines  by  white  men,  they  were 
nndoubtedly  worked  to  some  extent  by  the  Indians,  in  their  rude  way. 
These  primitive  miners — or  rather  their  squaws,  perhaps — rudely  drifted 
into  the  hills,  and  loosened  the  mineral  by  building  tires  against  the 
rocks  and  then  throwing  water  on  them,  as  ancient  mining  was  once 
carried  on  in  the  copper  mines  of  the  Lake  Superior  region.  Some  eighty 
years  after  this  the  wife  of  an  Indian  chief,  Peosta  by  name,  struck  a 
lead  just  below  the  city  of  Dubuque,  which  was  worked  by  Julien  Du- 
BVCjUE,  under  permission  from  tlie  Indian  tribes.  In  1819  the  present 
city  of  Galena  was  first  settled,  by  a  man  named  Bouthilliiiir.  In 
1820  several  others  joined  him,  and  a  trading  house  was  opened  by 
Jesse  W.  Shull  and  Dr.  Mtjik.  The  adjoining  country  was  a  wilder- 
ness.   By  this  time  the  Galena  mines  had  begun  to  attract  attention. 
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In  182,''.  euiigration  was  ponriug  in  lively.  The  Goremmeiit  liad  re- 
Nei'ved  all  its  mineral  lands  in  this  part  of  the  country.  In  this  same 
year  Lieutenant  Thomas  was  seut  here  by  the  United  States  to  look  af- 
ter these  mineral  lands.  He  granted  leases,  eolleetcd  i-eiits,  and  looked 
after  the  mines  generally.  In  l,Si;7  population  had  so  increased  that  a 
village  was  laid  oil'  on  the  present  site  of  Galeini,  and  ]mmed  from  the 
mineral  found  on  its  site  and  around  it.  There  is  a  dis^jute  as  to  whether 
Lieutenant  Thomas  or  Dr.  ^IriR  named  the  village.  The  autliorities 
differ  on  this  proposition.  In  tliis  year  permits  were  given  by  the  gov- 
ernment to  occupy  and  improve  lots.  The  ])Ossessors  of  the  permits 
were  liable  to  surrender  them  to  the  government  upon  thirty  days'  notice. 
These  permits  were  poor  titles;  but  the  people  had  no  l.ietter  up  to  is.3(i, 
at  which  time  Congress  confirmed  the  titles  of  those  in  actual  possession 
of  the  town  of  Galena,  laid  otf  into  lots  liy  act  of  Congress,  in  lsi'!». 
Previous  to  1S27  theleasiiig  policy  ()f  the  Government  had  substantially 
failed,  and  the  miners  were  working  where\'er  they  could  obtain  niiiu'ral, 
without  regard  to  the  claims  or  ownership  of  the  (Tovernment. 

The  mineral  lands,  shortly  after  the  first  settlement  of  Galena,  had 
been  turned  over  to  the  War  Department,  and  the  leasing  or  permit 
system  was  continued  up  to  1816,  every  year  running  the  Government 
into  debt.  In  this  year  a  law  was  passed  by  Congress,  throwing  the 
mineral  lands  hito  marlcet,  and  in  1847  the  mineral  lands  in  JoDaviess 
county  Avere  brought  into  nmrket  and  sold  to  actual  purchasers.  Dur- 
ing all  this  time  other  settlements  had  sprung  up,  the  most  important 
of  which  was  the  trading  jiost  called  "The  Portage,"  just  below  the  pre- 
sent site  of  the  city  of  Galena.  The  Indians  swarmed  over  the  lead  re- 
gion at  the  time  of  its  first  settlenient.  Their  squaws  discovered  man>- 
ndnes,  worked  them  to  some  extent,  and  traded  the  mineral  to  the  white 
settk-rs.  Among  these  earl>'  mines  was  the  "Buck  Lead,"  neai'  the  pi'c- 
sent  site  of  Galena,  disco\ered  about  the  time  of  its  first  settlement. 

From  1S27  the  mines  rapidly  grew  in  importance  and  multiplied  in 
numbers.  From  IS  Hi  U>  ISfid  the  greatest  degree  of  prosperity  was 
reached  in  the  mines,  about  midway  between  those  years  being  the  \t-vy 
acme  of  mining  prosi)erity.  (ialena  became  the  uiining  metropolis  of 
tlie  Xorth-west.  Thousands  of  rough  miners  swarmed  through  her  streets. 
All  sorts  of  moving  vehicles  '\\ere  seen  in  her  thoroughfares,  and  every 
language  was  spoken,  vxt-vy  costume  worn.  Tlie  miner  generally  si>ent 
all  he  made,  was  poor,  and  held  his  own  remarkable  well.  And  that 
reckless  spirit,  bred  of  all  unceifain  pursuits,  was  abundantly  manil'estcd 
among  the  miners  who  assembled  in  the  lead  region.  Card  playing  and 
whisky  drinking,  quarreling,  and  that  rough  desperate  lite  developed 
among  adv<'nturejs  of  all  classes  gatliered  about  Galena,  was  character- 
istic of  those  as  of  all  other  mines.     I'.ut  in  the  midst  of  it  all,  the  citv  of 
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GiiU'iia  s'rew  to  ntu'xatnplt'd  in'osperity  and  wealHi,  and  for  liuiidrcds 
of  miles  roniul  was  tlic  ceiitor  of  ('Oiiunerco  and  h-.uhi  for  the  wliolc 
country.  Treasures  eanie  up  out  of  the  j^round,  liowed  into  the  city,  and 
there  remained  and  built  it  up.  The  disedvery  (if  the  California  gold 
mines  swept  from  the  lead  mines  all  that  Hoatiiiii'  part  of  its  population 
ready  tor  a  new  excitement,  and  also  much  that  was  of  a  more  perma- 
nei..  nature.  The  lead  miuino-  interest  rapidly  decreased  in  importance, 
until  the  tiiuvneiat  troubles  of  1857  drove  many  back  to  mining  as  a  mat- 
ter of  necessity.  At  the  preseut  time  (•(msiderable"  attention  is  i>aid  to 
mining,  and  it  is  probably  a  fact  that  mining  hxbor  generally  is  better 
and  more  uniformly  paid  no\Y  than  at  any  other  pei'iod  in  the  history  of 
the  mines.  With  all  the  vast  amounts  of  mineral  found,  it  is  also  a  fact 
that  but  a  very  small  proi)ortion  of  the  ground  has  been  jiroved. 

We  cannot  arrive  at  even  an  approximately  accurate  amount  of  the 
mineral  mined  in  JoDaviess  county.  According  to  j\Ir.  Whitney,  the 
amount  of  lead  received  at  Chicago  and  St.  Louis,  as  per  records  of  the 
Chamber  of  Commerce  and  Board  of  Trade,  from  1853  to  1859,  including 
both  years,  -was  about  181,000,000  pounds.  Tliis  was  from  all  sources. 
Of  this  amount  he  thinks  about  one-sixth  was  derived  from  mines  in 
Illinois,  almost  exclusively  in  this  county.  This  would  give  about  30,- 
000,000  for  this  county  for  that  period,  which  period  was  the  least  pros- 
perous time  for  miiiin;^  known  to  exist  for  many  years.  From  the  de- 
tailed (lescri[itions  given  of  x>articular  leads  and  ranges,  by  the  same 
gentleman,  in  the  first  volume  of  the  geological  report  of  Illinois,  we 
find  that  he  gives  the  produce  of  certain  emimerated  mines  up  to  that 
time  at  about  64,000,000  pounds.  The  Apple  river  diggings  are  sup- 
posed to  have  i^roduced  from  one-half  to  one  million  of  pounds.  The 
Elizabeth  group  of  mines  are  stated,  by  Henry  Green,  Esq.,  an  old 
miner  and  smelter,  to  have  produced  from  00,000,000  to  75,000,000 
pounds.  Mr.  Green  is  probably  below  the  amount  actually  produced. 
The  Vinegar  Hill  diggings,  being  a  group  of  about  forty  lodes  or  mines, 
are  sui)posed  to  have  produced  100,000,000  pounds.  This  statement  is 
made  upon  the  authority  of  Mr.  Houghton's  pamphlet  upon  the  Mars- 
den  lead.  From  the  same  authority  we  learn  that  the  maximum  pro- 
duction of  the  JoDaviess  county  mines,  in  1846,  was  56,000,000  pounds. 
The  Council  Hill  mines  are  supposed,  by  D.  Wilmot  Scott,  Esq.,  to 
have  produced  19,000,000  pounds.  The  Morseville  mines  are  stated  to 
have  produced  from  one-(|uarter  to  one-half  million  pounds.  Captain 
Bebbe  stated  a  few  years  ago  that  five  furnaces  were  in  operation  in 
the  county,  smelting  annually  8,750,000  i)0unds  of  pure  lead,  some  of 
which  was  obtained  outside  of  the  county.  The  JMarsden  lead  is  said  to 
have  produced  3,000,000  pounds  of  mineral.  A  writer  in  Harper,  for 
IMay,  1866,  states  that  the  amount  of  lead  shipped  from  the  Galena 
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mine. 


cs  from  l.SL'l  to  ls."iS  was  sii(»,(;i;L',s:;()  poiiiuls,  and  the  value  of  lead 
shipped  fniin  ISL'l  to  ISIm  was  not  less  than  840,000,0(10.  The  ^'e^v  Cali- 
fornia dij;sini;s,  a  few  miles  sonth  oi'tlie  Marsden  lead,  has  lieeu  yiekl- 
in.i;'  a  ,iii'ea,t  deal  of  uiiueral  since  their  discovery,  Imt  I  have  ]io  iiieuiis 
of  kiiowin,--  tlie  amount.  These  are  but  a  few  of  the  flj;ines  and  statis- 
tics. Tluudreds  of  small  ran i;es,  mines  and  leads  have  not  been  men- 
tioned. I\I altitudes  of  snifice  di.i;giii,i;s  have  been  carried  on,  for  the 
pur])ose  (if  obtainin.n-  "float  mineral,"  none  of  which  were  Vfvy  exten.si\  c, 
but  the  sum  total  of  which  aji.yre.uated  a  .^reat  deal  of  lead. 

From  these  figures — and  they  are  iiiipei'fect  enough — it  can  be  seen 
that  the  mineral  interest  of  this  county  in  the  past  has  lieen  a  matter  of 
great  magnitude.  Together  with  ShulLsburgli,  Mineral  Point  and  Du- 
buque, this  Xorth-western  lead  basin  has  been,  and  yet  is,  one  of  the 
greatest  mining  localities  in  the  Avorld. 

The  suiierficial  area  of  the  county  underlaid  by  iiroductive  lead  de- 
jiosits,  so  far  as  known  at  the  present  time,  is  liniited,  embracijig  l)Ut  a 
small  fraction  of  the  area,  of  the  ( lalena  limestone.  Tiie  lodes  or  ranges 
are  princii)ally  located  in  groups.  The  di.ugings,  mines  or  workings  are 
in  patches;  but  seem  to  ha\e,  many  features  in  common.  The  nnist 
southern  producti\e  mines  in  the  ci)unty  are  on  the  ,i;reat  east  and  wt  .Su 
range  of  mineral  passing  through  and  just  nortli  of  Elizabeth.  Tliis 
mineral  range  commences  at  the  mouth  of  Yi'llow  creek,  a  fe\^'  mih\s 
south-east  of  Ficciiort,  in  iStetihens(in  couidy,  where  an  old  shaft  exists, 
which  used  to  be  lieavily  worked  a  good  many  years  ago.  The  next 
grou])  of  nnnes  on  this  lange  to  the  west  is  at  Morseville,  in  the  south- 
eastern part  of  Jo  1  )a\'icss  couiifw  Here  lead  has  been  mined  more  or 
less  for  many  years.  Scxeral  men  have  accumulated  a  (/ompetenci', 
especially  the  former  jn'oprictors  of  the  old  I'rice  lend.  The  workings 
are  shallow,  and  the  \Aater  strong  at  twenty-flve  or  thirty  feet  deep. 
P]()S])ect  holes  co\('r  the  hill  sides,  and  piles  of  red  clay  indicate  them 
along  many  of  the  ra\'ines.  Tlie  following  ranges  or  leads  are  worked 
at  the  present  time  :  the  IJlaii'  ran,<;e,  about  one  tburtli  of  a.  mile  west  of 
the  village,  near  (he  I'oail ;  the  I  !om[)any  lead,  a  little  south  of  the  vil- 
lage; Cle\'inger  iS:  Aiirciieirs  range,  just  south  of  Mr.  ^dorse's  house; 
Mnmma  \'  Livingston's  lead,  west  of  the  \-illage,  ^^•hicll  is  tlie  old  Fiice 
mine;  and  a  lead  called  the  L^ms  lead.  No  one  seems  to  know  the 
amount  of  mineral  t)roilaced  from  lliese  mines.  One  gentleman  in 
formed  me  thatitliad  lie<'ii  about  one  half  million  of  poumls.  ^Vt  the 
present  time  one  or  I  wo  of  the  leads  are  furnishing  a  considerable  (juan- 
tity  of  excellent  looking  hea\y  lead  ;  some  of  it  is  in  laige  cubes.  The 
stone  thrown  out  from  these  leads  has  a.  granidar,  gi'eenish,  blue  look, 
resembling  what  is  called  the  green  openings  of  tlie  Wisconsin  lead 
bearing  rocks,  but  probably  liiglna'  ii])  in  the  series. 
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The  next  heavy  mines  westward,  on  tliis  same  miiieval  ran,t;-e,  is  the 
group  at  Elizabeth  and  A>'est()n.  .Vbout  l!,"i(K)  aeres  here  are  2)r()sii(  cted 
over  and  mined  in.  It  is  an  irref^Tilarly  shaped  Iraet  of  land,  about  six 
miles  lonj;  from  east  to  west.  The  village  of  Elizabeth  is  located  upon 
its  southern  edi;e,  a  little  east  of  its  center. 

The  most  extensive  lead  now  worked  is  the  "Wishou  diggings,  dis- 
co\ered  some  two  years  ago  in  a.  cultivated  field,  about  a  mile  north  of 
the  village.  Dirring  the  last  year  this  mine  has  turned  out  nearly  forty 
thousand  dollars  worth  of  mineral.  The  mine  is  now  worked  by  a  com- 
pany, under  the  superintendence  of  Dr.  Little,  of  Elizabeth.  A  strong 
steam  engine  runs  night  and  day,  and  gangs  of  hands  relieve  each  otlKU- 
every  eight  hours.  The  Avorkings  have  reached  thirty-five  feet  below 
the  water  level.  The  shaft  is  about  one  hundred  and  fifty  feet  deeii, 
and  still  going  deeper.  The  mineral  is  found  principally  in  vertical 
openings,  in  some  places  several  feet  wide,  and  full  of  clay,  loose  stones, 
and  chunk  mineral.  The  company  are  dri\  ing  their  drifts  in  several 
directions,  and  at  several  ditferent  levels.  The  object  now  seems  to  be 
to  develop  ihe  mine,  and  not  simply  to  obtain  mineral.  Many  heavy 
deposits  are  passed  and  left  for  future  working.  The  iirosjiect  of  a  rich 
future  yield  in  this  juine  is  very  encouraging.  I  sj)ent  about  two  hours 
in  the  bowels  of  the  earth  liere,  and  then  explored  but  a  few  of  the 
horizontal  drifts.  The  old  Ilaggerty  diggings,  the  Van  Meter  range. 
Stone's  field  and  Kilpatriek's  field,  have  all  furnished  abundance  of 
mineral,  and  some  of  them  have  been  worked  for  35  years.  The  oblong- 
track  of  ground  above  mentioned  has  been  prospected  o\er  and  mined 
in  extensively.  Deep  crooked  holes,  red  clay  and  stone  piles,  and  tim- 
bered shafts  might  be  counted  l)y  the  score.  It  would  be  imjmssible  to 
give  the  names  of  all  these. 

The  Elizabeth  mines  were  discovered  at  a  very  early  day,  and  worked 
to  some  extent.  In  1840  more  than  .SOU  miners  are  stated  to  have  been 
engaged  in  niinuig  about  Elizabeth  and  Weston.  At  this  time  one- 
ninth  of  all  the  mineral  raised  in  the  lead  region  is  supposed  to  have 
been  outained  here.  Elizabeth  and  AVeston  were  both  swarming,  ac- 
ti\-e  towns.  Lead  mining,  in  its  glory,  was  actively  engaging  all  classes 
of  citizens,  and  the  highest  financial  prosperity  was  enjoyed  by  all  who 
depended  upon  the  trade  of  mining  and  the  pi'oducts  of  the  mines.  The 
wtnlving  out  of  some  of  the  hea\iest  superficial  deposits,  and  the  dis- 
co\ery  of  the  California  gold  mines,  caused  mining  to  rapidly  decline. 
These  mines  soon,  therefore,  fell  into  disuse  and  neglect;  but  they  are 
again  assuming  something  of  their  former  importance.  At  the  present 
time  labor  in  these  mines  is  better  paid  than  at  any  other  period  since 
their  discovery.  We  mean  by  this  that  the  general  mining  labor  of  all 
the  mines,  taken  together,  will  pay  a  greater  average  remuneration  than 
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in  former  days,  when  a  few  made  fortunes  and  tlie  many  only  ordinary 
niiuiny'  wages. 

There  is  from  twenty  to  thirty-tive  feet  of  the  "flint  rock"  above  the 
water  level.  The  flint,  on  the  higher  levels,  is  from  130  to  150  feet  be- 
low the  surface.  The  cre\'ioes  gradually  close  before  reaching  the  flint 
rock.  The  easily  worked  perpendicular  crevices  above  the  flint  strata 
were  first  worked  out,  and  then  the  mine  was  generally  abaiidoned. 
Another  observation  worthy  of  notice  is  the  local  elevations  and  dips 
in  this  group  of  lead  mines.  The  flint  strata  outcrop  at  the  side  of  the 
Galena  road  in  a  ravine  about  two  miles  north-west  of  Elizabeth.  This 
outcrop  is  a  few  feet  above  the  water  level  of  the  brook  near  by.  At 
AVishou's  shaft,  a  short  distance  east  of  the  outcrop,  and  near  the  top  of 
the  hill,  the  miners  are  working  thirty -five  feet  below  the  water  level 
of  the  mines,  and  still  the  flint  is  not  reached.  The  Avater  level  in  the 
mines  rises  slowly  as  the  hill  is  penetrated;  but  this  rising  of  the  level 
could  make  but  a  few  inches  or  feet  difference  at  most;  while  the  fact 
seems  to  be  that  there  is  more  than  forty  feet  difference  between  the 
bottom  of  the  shalt  and  the  flint  outcrop  on  the  road,  and  no  flint  is 
yet  readied  in  the  shaft.  In  other  localities  the  same  thing  has  been 
noticed.  In  prospecting  for  deep  mining  in  this  region,  this  fact  may 
aid  in  coiiiiug  to  a  correct  conclusion  as  to  the  j^robable  location  of 
lead  deposits. 

Leaving  the  Elizal)eth  lead  fields,  the  next  heavy  mines  are  found  a 
few  miles  w(.\st,  on  the  east  and  west  slopes  of  the  bluff  range,  border- 
ing the  i\Iississipi)i  river.  These  are  the  New  California  mines,  discov- 
ered accidentally  oidy  a  few  years  ago,  by  a  fislieninin,  who  resided  in 
a  ^^  ild  glen  on  the  J\Lssissippi  river.  At  this  point  the  rocky  bluffs  rise 
abruptly.  The  ranges  are  found  by  drifting  into  them  a  little  above 
water  le\el,  going  in  where  a  crevice  is  noticed  rising  vertically  through 
the  roclvs.  The  mineral  found  is  heavy  mineral,  existing  in  large  cu)>es 
or  cogs  in  some  instances.  It  icsenibles  the  large  liodies  of  mineral 
found  in  the  Marsden  lead.  On  the;  east  slope  of  the  bluff  range,  where 
the  hills  fall  away  giadually  to  the  hnel  of  the  interior,  several  lodes 
ai'(.'  struck  by  sinking  shafts  down  to  the  ranges.  The  following  ranges 
have  b('(;n  struck  in  these  mines,  and  perhaps  a  few  others,  the  names 
of  which  I  did  not  learn:  Wise  range,  ^bdveuda  &  Graham,  Davis  & 
Brownell,  Bernard  &  Co.,  Lester,  Sanders  &  Hony,  Felt  &  Clymo, 
Wakefield  &  Co.,  ;Marl)le  &  Young,  Dye  &  Co.,  Samuel  Taylor.  Other 
valuable  ranges  will  doubtless  be  discovered,  when  all  the  creA'ices  are 
examined. 

AA'est  of  the  .Alississippi  river,  in  the  Iowa  bluffs,  the  same  great  min- 
eral east  and  west  range  has  been  found.     "\Ye  have  thus  followed  it 


JO  DAVIESS  COUNTY.  47 

almost  entirely  across  tlie  lead  liasin,  aiul  sliall  now  leuxo  it  in  the 
Iowa  bluff's. 

Five  or  six  miles  nortli  of  tLe  New  C'alil'(niii;i.  dig-ginf^s,  tlie  eeleliratcd 
IMavsden  lead  may  lie  tmnul.  Tlie  discovery  and  history  of  this  great 
mine  was  trnly  wonderful.  Some  light  float  mineral  liad  been  found  in 
shallow  diggings.  Thirteen  or  fouitecn  years  ago,  tlie  proprietor  of  the 
rough  farm,  which  had  been  purchased  by  him  for  stoelc  and  dair\  pur- 
poses, had  occasi(m  to  drive  a  stake  into  a  spring,  and  in  so  doing  lieavy 
mineral  was  struck.  Mr.  Stephen  ^Marsdeu  was  then  the  owner  of  the 
farm.  By  followirg  up  the  discovery,  he  soon  found  himself  the  pos- 
sessor of  a  fortune.  A  succession  of  o])eniugs  in  the  rock,  eacli  dce]icr 
than  the  other,  were  found  to  be  filled  with  strong  mineral.  These 
openings  have  been  followed  to  the  depth  of  about !»")  feet,  and  I  am  in- 
formed that  nearly  7,000,000  pounds  of  excellent  mineral  lune  already 
been  taken  out.  Only  about  one  acre  of  ground  has  lieen  worked  over 
in  (ibtainiug  all  this  mineral;  and  the  prosjiccts  of  other  heavy  bodies 
of  lead  beinn  found,  both  below  the  iiresent  level  worked,  and  on  otlier 
parts  of  this  farm,  are  said  to  be  very  promising.  This  farm  and  mine 
has  reeentlj'  been  sold  by  ifr.  .Marsden  to  an  eastern  gentleman,  and  a 
company  organized  to  work  this  mine  on  the  nmst  approved  and  ex- 
tensive plan. 

This  range  is  celebrated  not  only  for  the  aunuiut,  Imt  for  tlie  variety 
and  beauty  of  its  mineral  deposits.  Large  cubes  and  diamond-shaped 
masses  of  lead  ore  have  been  found  here,  perfectly  coated  witii  a  beau- 
tiful coveiing  of  iron  pyrites.  Galena,  black-jack,  spar,  and  iron  pyrites 
are  found  in  wonderful  combinations,  furnishing  the  finest  cabinet  spe- 
cimens found  any  where  in  the  lead  region. 

The  ifarsden  lead,  the  Xew  California  diggings,  flic  ^Vmbrusfer  &  Co. 
lode,  recently  disco\'ered,  and  most  of  tlie  mineral  loand  along  the  wes- 
tern limits  of  the  lead  field  in  this  cotnity,  have  certain  resemblances, 
both  in  tlie  character  of  the  lead  ore  aud  its  associated  minerals,  not 
obseived  in  the  mines  in  the  eastern  part  of  the  county. 

The  next  important  grou])  of  ranges  to  be  noticed,  is  within  and  im- 
mediately around  the  city  of  Catena.  The  following  are  the  nanu^s  b.y 
which  some  of  these  ranges  are  known.  There  are  many  others  whoso 
local  designations  are  not  noAV  accessible.  Sonu'.  of  these  are  not  now 
worked.  They  are  mostly  comparatively  shallow  diggings  :  Euclc, 
Doe,  Harris  Leads,  Kringle,  Caffher,  Hog  Eange,  Tomlin  &  Bnrrich- 
ter,  Frysinger,  Crombacker,  Tomlin,  E\ans  &  Adams^  A  C.  Davis, 
Ambruster  &  Co.,  Ottawa  Diggings,  Drum,  I'are  &  ( 'o.,  Bennenger  &  Co., 
Graces,  Comstock  e^'  Eosemeyer,  ^Vallon  &  Quick,  Sanders  &  Co.,  ilul- 
dore,  Bolton,  Stephen  Marsden,  Allenrath,  Eagan,  J.  B.  Comstock,  P. 
Smith  &  Co.,  Hostetter  &  Co.,  Duer  &  Co.,  Allendorf  &  Co.,  Tom  Evans, 
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Button  &  AVillviiis,  Cady  Eaiii^e,  Kolieits  Eange,  A\'m.  Eicliards,  Wil- 
cox &  Co. 

In  addition  to  tbc  aliove  named  raii.ucs,  ]\Ii-.  Wiiitxkv,  in  tlio  first 
volninc  (if  the  ( icolo.^ical  Sarvcy  of  Illinois,  f;i\-cs  tlie  names  nf  some 
others  not  inclmh'd  in  that  list.  Tliese  aic  tlie  K]oe])fer  ranj^c,  liarrow 
Lot,  tlie^iiirrelli  &  ^hinti  ijidup  ot  east  and  west,  the  Biiiseuier  Diygiu.us, 
the  ^ronps  of  small  dii;jiiiii;s  on  Furnace  crrclv,  the  I!cl_>er  Difi'^jin^s,  tlie 
Gaffiier  and  Shnster  raii.^es,  in  the  same  .uroup  Avith  tlie  (iattiier;  the 
Wliitham  ran^'e  ;  the  Brendel,  ICherliart,  ^^'idmer  &  Xolt,  Monti,  and 
Leonhardt,  is  another  well  known  yroup  of  mines;  tlie  Wallis,  Leonliardt 
and  Klein  crevices  on  the  Morehead  Lot,  the  Wallis  Dig.ninL;s,  and  the 
Mannett  &  liassett  Diggings,  the  Tourlin  Lot,  the  DeToya  Lot,  and  the 
Flegc  Diggings,  the  Lowe  Diggings,  and  the  IMarfleld  Diggings. 

These  ranges  and  diggings  are  sitnated  within  a  ciicle  of  aliont  three 
miles  in  diameter,  of  which  the  city  of  Galena  would  be  the  center. 
They  are  princijially  on  the  west  half  of  section  L'l,  the  north-west 
(piarter  of  sc(;tion  1(3,  the  west  half  of  section  ".i,  the  north-west  quarter 
of  section  L'S,  east  fractional  section  y — all  in  townshii)  2.S,  range  1  east, 
-ith  r.  M.  ;  and  on  the  east  half  of  section  12,  the  east  half  of  section 
i'.'3,  the  south  half  of  sc(.'tion  14,  the  north  half  of  section  !.'(>,  and  the 
east  part  of  section  '27 — all  in  townshiji  Lis,  range  1  west,  4-th  P.  M. 

The  Vinegar  Hill  Diggings  are  about  fi\('  miles  north  and  a  little  east 
(if  (ialcna.  The  following  ranges  are  known  by  the  following  designa- 
tions: Baily,  Gear,  ^leiglien,  II.  .^lann,  Indian,  Feehan,  Blood,  Camp- 
bell &  IJepiiy,  Furlong  &  Feclien,  Talbot,  Kennedy,  Eogers,  Ib)gan, 
Gray,  Ijcekley,  Beedle,  Briggs,  3hniley,  .Myers,  Bruno,  Cottle,  (.)'^lara, 
K.  Orwick,  'Whim  Eange,  Ilawkin,  Hart,  Trover,  Dngan,  Liddme,  IIus- 
kin,  iSideuiei',  Shattluclc,  .Smelt,  l.'»  Strike,  Foley,  II.  IL  Gear,  Cooney  & 
Eyau,  Cox,  A\'ylram,  and  Eicliards.  These  are  located  principally  on 
fractional  sections  14,  1~>  and  1(1,  on  fractional  sections  I'd  and  li'J,  on 
sections  21,  22  and  2:i — all  in  township  2'.),  range  1  east,  4tlr  P.  ]M.  ;  and 
on  the  east  jiart  of  sections  2t  and  2.'j,  townshii)  2'.t,  rajige  1  west,  4th 
P.  .M.  On  the  west  part  of  the  last  section  named,  on  the  juirtli-east 
corner  of  sectior.  :'>'>,  and  on  the  north  half  of  set-tion  2."),  in  the  township 
and  range  last  aforesaid,  there  are  also  gronjis  of  diggings  not  enumer- 
ated in  the  Jbicgoing  ranges.  The  Yiiiegar  Hill  mines  are  among  the 
heaviest  in  the  lead  region,  if  we  consider  the  amount  of  mineral  they 
ha\-e  i'uruished,  but  they  are  not  now  worked  to  a  very  great  extent. 
These  diggings  extend  in  a  somewhat  north-east  and  sontli-west  direc- 
tion, o\er  a  tiact  of  ground  about  three  miles  long,  and  not  to  exceed  a 
mile  in  width.  The  shafts  are  sunlc  from  about  ."id  to  90  feet  deei),  and 
penetrate  in  maoiy  instances  the  Hint  beds  of  the  Galena  limestone. 
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About  three  miles  oast  and  a  little  south  of  \'^iiicKai  Hill  Diggin';s, 
the  Coinicil  Hill  raiiijes  arc  located.  The  lica\'ic.st  ones  arc  situated  ou 
the  north  half  of  section  LT),  and  the  south  half  of  section  _!  1,  towuship 
Hy,  rant;-e  1  east.  Tlie\-  are  known  as  the  North  DiK'K'ings,  and  cover  a 
tract  of  about  forty-seven  acres,  ou  which  is  over  oue  huudred  veins 
running  north-east  and  south-west.  The  principal,  medium,  and  smaller 
shafts,  number  nearly  one  thousand.  The  South  Diggings,  on  the  s^juth 
of  the  Hill,  are  of  small  importance.  The  east  half  of  section  36,  town- 
ship 20,  range  1  east,  and  the  west  half  of  section  31,  and  the  south 
half  of  section  30,  township  '2\),  range  2  east,  have  upon  them  diggings, 
the  most  important  of  which  is  the  Eocky  Point  and  Bolt's  Lots. 

Two  or  three  lots  and  diggings  along  Fever  river,  between  Council 
Hill  and  Galena,  have  yielded  considerable  mineral.  The  Burton,  the 
Beeler,  the  Allan  Ilea,  the  Witmer,  and  the  Wright  lots,  are  the  most 
important  of  these. 

The  Apple  Eiver  Diggings,  near  the  station  of  that  name,  on  the 
Illinois  Central  Eailroad,  have  yielded  heavy  bodies  of  ore.  It  is 
generally  found  in  east  and  west  shallow  crevices,  which  did  not  hold 
their  richness  to  any  considerable  depth. 

A  few  scattered  and  unimi>ortant  diggings  around  Warren,  complete 
the  list  of  the  diggings  or  sub-districts  into  which  the  lead  fields  of  this 
count;\'  may  be  divided.  It  will  now  readily  be  seen,  how  small  an  area 
of  the  Galena  rocks  are  productive  lead-bearing  r(jcks.  All  grouped 
together,  would  make  perhaps  less  than  a  township  of  land. 

Price. — The  following  table  shows  the  price  of  mineral  per  thousand 
pounds,  for  the  last  16  years,  as  delivered  l>y  the  miner  to  the  purchaser, 
at  the  mouth  of  the  shaft.  The  ore  was  always  paid  for  in  gold,  until 
the  greenback  era  drove  gold  out  of  circulation  : 

1861 $28 

1862 40 

1863 55 

1864 75 

1865 65 

1866 60 

1867 60 

1668 55 

Modes  of  Occurrence. — The  crevices,  veins  and  caverns  in  which  the 
lead  ore  is  found,  are  all,  perhaps,  cracks  of  shrinkage,  into  which  the 
lead  subsequently  l)ecaine  deposited.  The  most  common  and  widely 
disseminated  form  in  which  lead  ore  occurs,  is  known  among  miners  as 
"  float  mineral."  In  many  jilaces  the  beds  of  red  ferruginous  and  ochery 
clay  have  scattered  through  them  galena  in  considerable  quantities. 
It  is  generally  found  in  small,  irregularly-shaped  pieces ;  sometimes  in 
small  grains,  and  sometimes  in  good  sized  crystals  and  chunks.    Al- 


I8ri4      

..  38 

1855 

32 

35 

1857 

34 

1858   

29 

1855  

30 

1860 32 
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tliou,:;!!  wi(l('S[)re;i(l  in  it.s  occurrence,  no  heavy  bodies  of  mineral  an; 
found  as  tioat  mineral.  Tliis  form  of  mineral  (lei)osit  results  from  the 
decomposition  of  the  overlyijiji'  Galena  liineslone,  and  in  many  cases  it 
has  settled  down  almost  in  the  exact  spot  where  the  rock  containing  it 
once  existed. 

The  mineral  in  tlie  rocks  occurs  in  what  is  known  as  "  gash  veins," 
and  takes  the  forms  of  cog,  dice,  chunk,  sheet,  tioat,  or  fibrous  mineral, 
as  modified  by  circumstances.  The  predominant  forms  of  deposit  are 
the  vertical  crevices,  and  their  modifications  into  the  fiat  sheet  and  flat 
sheet  oi>enings.  A  crevice  is  a  ixupendicidar  or  nearly  perpendicular 
opening  in  the  rocks,  of  varying  width  and  depth.  When  filled  with 
galena,  the  deposit  is  called  "  sheet  mineral."  The  sheet  varies  in  thick- 
ness, from  a  mere  seam  the  thickness  of  a  knife  blade,  up  to  three  inches 
or  more  in  thickness.  The  vertical  crevices  have  a  certain  well-marked 
liarallelism  to  each  other,  and  an  approximate  north  and  south  and  east 
and  west  direction.  The  east  and  wst  are,  by  far,  the  most  fully  devel- 
oped, and  contain,  by  far,  the  largest  deposits  of  mineral.  Tliese 
crevices  are  known  by  the  various  names  of  "  leads,"  "  hides,"  "  cracks,'? 
"veins,"  ''ranges,"  and  "diggings."  The  predominant  form  of  mining 
in  this  county  is  that  of  the  wcjrking  of  the  vertical  cre\ices.  These 
are,  by  lar,  the  most  ])roducti\-e,  and  are  characteristic  of  the  upp(_'r  and 
middle  of  tlie  (Jalena  liiiiestom'.  The  modifications  of  the  \-erti(.'al 
crevice  are  the  crevice  opening,  ]iocket  opening,  chimney  opening,  and 
cave  opening.  They  are  all  produced  by  the  same  causes.  The  crexice 
opening  is  an  expansion  of  the  c)e\  ice  to  the  width  of  several  feet  in 
some  instances ;  the  cavity  is  often  filled  with  red  oeher  and  ferruginous 
clays,  intermixed  with  loose  stones  ami  hea\y  masses  of  galena.  The 
pocket  o]»euings  are  a.  succession  of  iiTcgidarly-shaped  small  openings 
in  the  cre\'ices  ;  the  chimney  opening  is  a  rather  large  exjiansion  of  the 
cre\  ice,  extendbig  upwards  to  a  jioint  resembling  a  chimney ;  and  the 
cave  opening  is  a  large  crevice  opening,  widening  out  into  cave-like  pro- 
portions, floored  often  Avith  stratified  clays.  In  these  openings  the 
galena  is  found  lyinj^  over  the  bottom,  mixed  with  the  materials  with 
which  they  aic  filled,  ciystalizcd  in  blocks  or  cubes  o\-(>r  the  walls,  and 
hanging  p<'ndaut  ironj  the  roof  Some  of  the  masses  of  mineral  weigh 
thousands  of  pounds,  and  it  is  said  one  mass  was  foujid  in  the  nuiies  of 
Gaptain  IfAEiMS,  weighing  half  a  million  of  pounds,  and  worth  thirty-five 
tlionsand  dollars. 

These  various  openings  are  caused  by  the  decay  or  disintiigration  of 
the  rock  on  the  sides  of  the  crevices,  owing  to  chemical  agencies  work- 
ing round  tlie  mim-ral  deposits.  If  tbe  dirt  remains  where  it  was  formed, 
the  miueiai  and  nodular  masses  of  the  rock  will  be  found  imbedded  in 
it;  sometimes  the  dirt  has  l>een  removed  and  the  lead  alone  remains. 
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Sometimes  these  openings  extend  to  the  surface  elays ;  sometimes  tliey 
are  covered  l)y  a  cap  roclc.  They  often  extend  into  tlu'  flint  strata-, 
charaeteiistie  of  the  middle  and  lower  portions  of  the  (ialciia  limestone. 
There  is  often  several  erex'ices,  or  sets  of  these  various  openings,  one 
over  the  other ;  often  three  ;  sometinn's  as  many  as  live  ;  but  one  open- 
ing or  set  of  openings  is  usually  larger  than  the  others,  and  (-ontaiiis 
the  hea\iest  bodies  of  mineral. 

The  flat  sheets  or  flat  sheet  openings  arc  similar  to  the  vertical,  both 
as  to  themselves  and  their  modifications,  excei>t  that  they  lay  flat  in  the 
rocks,  parallel  to  theu'  stratification,  instead  of  standing  upright.  The 
saddle-shaped  openings  and  pitching  openings  are  but  the  transition 
openings  from  the  vertical  to  the  flat.  These  flat  openings  are  charac- 
teristic of  the  lower  parts  of  the  Galena  limestone  and  of  the  under- 
lying Blue  and  Bufi' limestone,  and  are  not  found  extensively  developed 
in  Jo  Daviess  county.  The  "  green  "  or  "  calico  "  rock,  below  the  flint 
beds;  the  "brown  rock,"  and  the  "glass  rock,"  are  characteristic  of 
the  lower  Galena  limestone,  their  beds  of  passage  into  the  Blue,  and 
the  Blue  itself.  In  these  occur  the  pipe  clay  openings  ;  and  in  the  Buff 
limestone  the  "lower  pipe  clay  opening"  is  found.  These  are  flat 
openings,  filled  with  shaly  limestone  and  a  peculiar  clay,  from  which 
they  take  their  name.  These  lower  fiat  openings  are  also  peculiar  in 
having  more  of  the  associate  mineral  deposits,  such  as  tiff,  blende,  the 
ores,  of  zinc,  etc.,  than  the  upper  vertical  openings. 

In  this  connection  I  do  not  intend  to  say  much  as  to  the  origin  of  the 
lead  ore  in  the  North-west,  nor  to  speak  of  the  various  theories  as  to 
the  origin  and  deposition  of  mineral  deposits  in  general.  The  question 
as  to  the  origin  of  our  lead,  is  unsettle(l,  i)erliaps.  J.  D.  Whitney,  the 
best  living  authority  on  the  Galena  lead  basin,  believes  the  galena  and 
its  associate  minerals  weie  deposited  in  the  aqueous  or  humid  way  in 
the  cre\ices  of  the  rocks,  and  that  the  veins  were  filled  from  above 
downwards.  This  theory  supposes  that  the  metals  were  held  in  solu- 
tion in  the  waters  of  the  primal  ocean,  in  the  form  of  sulphates,  and 
were  deposited  in  crystaline  forms  in  the  shape  of  the  sidphurets.  The 
decomposition  of  organic  vegetable  or  animal  matter,  throws  off  a  sul- 
phuretted hydrogen  gas,  which,  acting  upon  solutions  containing  sul- 
phates, is  supposed  to  cause  a  reduction  and  precipitation  of  the  metals 
in  the  form  of  sulphurets.  The  decay  of  sea  plants  and  the  abundance 
of  organic  life  in  the  Trenton  Period,  is  thought  to  have  been  sufficient 
to  produce  the  great  precipitation  of  lead  ore  found  in  th<:'se  rocks.  The 
M'riter  argTies  his  theory  with  ability,  and  it  may  now  be  considered  as 
the  one  generally  received.  I  hazard  the  suggestion,  however,  that 
electrical  action  may  have  had  much  to  do  with  the  precii)itation,  crys- 
talizatiou  and  arrangement  of  these  minerals. 
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Early  and  Recent  Minivg  Processes. — The  i)rimitive  mining  processes 
in  the  Galena  lead  basin  were  of  a  rery  simple  character.  Two  men 
selected  the  spot  where  they  wished  to  try  their  fortunes.  They  were 
generally  guided  by  certain  signs  in  making  the  selection,  such  as  de- 
pre.s.sions  in  the  ground,  unusual  luxuriance  in  the  growth  of  \egetation, 
color  of  the  clay,  or  ravines  supposed  to  indicate  crevices  in  the  rocks 
below.  A  shaft  was  sunk  through  the  clay,  and  cribbed  l>y  building  up 
timber,  until  the  rock  was  struck.  A  rude  windlass,  bucket  and  rojie, 
a  few  shovels,  incks  and  pieces  of  tallow  candle,  constituted  all  the 
tools  needed,  to  which  was  sometimes  added  a  few  blasting  tools.  If  a 
crevice  was  struck  it  was  followed  down,  and  drifts  were  driven  from  it 
in  various  directions.  The  man  at  the  top  laboriously  hoisted  with  his 
windlass  the  material  necessary  to  be  removed.  The  digging  was  aban- 
doned when  worked  down  to  the  water,  or  a  pump  is  put  on  driven  liy 
liorse-power.  The  mineral  is  brought  to  the  bottom  of  the  shaft  or  rfide 
car,  running  on  wooden  rails.  Instead  of  sinking  a  shaft,  an  inclined 
])lane  or  drift  is  run  into  the  hill,  in  case  the  ontcrops  of  the  rock  siiow 
lead  crevices.  If  a  heavy  body  of  mineral  is  found  at  any  considerable 
depth,  a  whim  is  put  on.  This  is  a  large  wooden  wheel  or  barrel,  re- 
A'olvijig  at  some  highth  above  the  ground,  propelled  by  horse-power, 
and  containing  coils  of  a  strong  rope,  to  which  is  attached  rude  cars  or 
tubs,  so  arranged  in  many  instances  that  one  goes  down  as  the  other 
conies  up.  "With  the  whim  and  horse-power  pump,  a  range  can  hv 
Wdiked  considerably  below  the  water  level.  31ost  of  the  pro.specting 
and  much  of  the  mining  has  lieen  done  over  the  lead  district  in  this 
rnde  way.  It  has  proved  A'cry  effective,  and  will  be  resorted  to  for  a 
long  time  to  come,  both  for  prospecting  and  shallow  miniug.  Gradually, 
how  ever,  more  advanced  and  scientitic  piocesses  of  mining  were  re- 
i-orted  to.  Costly  plants  of  machinery,  including  steam  engines  and 
exjiensive  i)niiips  and  mining  tools,  were  put  to  work  in  the  heavier 
mines,  es])ecially  where  it  was  desirable  to  Avork  below  the  water  level. 
Prospecting  is  also  now  done  to  some  extent  by  driving  adit  levels,  so  as 
to  cut  and  prove  all  the  parallel  ranges  in  a  hill  or  group  of  diggings  liv 
cue  IcNcl.  The  level  also  sometimes  drains  a  large  group  of  mines  to  a 
lower  depth  than  could  have  been  worked  liefore  the  level  \\  as  eai'ried 
into  the  hill. 

The  first  attempts  at  smelting  were  also  (|uite  rude.  The  Indian 
squaws  smelted  the  ore  by  loasting  it  in  a  rude  stone  furnace,  in  A\'hich 
they  were  able  to  melt  out  but  a  small  portion  of  the  lead.  Tlu'  log 
Jiirnace  succeeded  this  when  the  white  men  began  to  work  th(^  mines. 
In  these  some  large  logs  were  rolled  into  an  area,  inclosed  on  three  sides 
by  low  stone  walls.  V\)on  the  logs  fuel  and  ore  was  piled  alternately  to 
the  top  of  the  walls.     Tiie  fuel  was  kindled  and   the  "eiiarge"  melted. 
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tlie  flowino-  molteu  lead  fiuding-  its  way  in  flwy  s(i(>ams  to  some  ])Iacc, 
-prepared  for  its  reception.  It  took  nearly  a  wliole  day  to  melt  one  of 
these  cliaij;es,  and  not  mucli  more  than  half  the  lead  contained  in  the 
ore  was  smelted  ont.  A  "revcrberatory  liiniacc,"  in  whicli  tlie  ore  was 
melted  in  an  oven,  «  here  the  blaze  passt'd  over  and  thronj^h  tlie  char,i;e, 
was  next  tried,  and  was  a  great  improvement  in  smelting  i)rocesses. 

Bnt  they  IniYO  all  bei'n  snijerceded  of  late  >  ears  by  the  Scotch  Hearth 
or  Blast  Fnrnace,  no\\'  niuversally  used  throughout  the  lead  region.  It 
consists  of  a  cast-iron  box,  shallow  and  open  at  top,  and  about  two  feet 
long  and  less  than  two  feet  wide.  In  the  side  and  near  the  bottom  of 
this  box  is  a  hole  into  which  the  nozzle  of  a  strong  bellows  is  placed. 
The  bellows  is  generally  run  by  water-power.  A  huge  chimney  is  built 
over  the  hearth,  resembling  a  cooper's  chimney.  The  following  detailed 
description  of  the  Scotch  Hearth  is  taken  from  an  article  in  Harpcr'.s 
JI<i(/(i:iiu',  and  is  understood  to  be  the  production  of  a  lady  of  (lalena, 
whose  name  I  do  not  know : 

The  hearth  "  consists  of  a  box  of  cast-iron,  two  feet  square,  one  foot 
high,  open  at  top,  with  the  sides  and  bottom  two  inches  thick.  To  the 
top  of  the  front  edge  is  affixed  a  sloi)ing  shelf  or  hearth  called  the  work 
stone,  uged  for  spreading  the  materials  of  the  "charge"  upon,  as  occa- 
sionallj'  becomes  necessary  during  smelting,  and  also  for  the  excess 
of  molten  lead  to  flow  down.  For  the  latter  purpose,  a  groove  (nie-half 
an  inch  deep  and  an  inch  Avidc  runs  diagonally  across  the  work  stone. 
A  ledge,  one  inch  in  thickness  and  hight,  surrounds  the  work  stone  on 
all  sides  except  that  towards  the  sole  of  the  furnace.  The  hearth  slopes 
from  behind  forward,  and  immediately  below  the  front  edge  of  it  is 
placed  the  receptable  or  "melting  pot."  An  inch  from  the  bottom,  iu 
the  posterior  side  of  the  box,  is  a  hole  two  inches  in  diameter,  through 
which  the  current  or  "blast"  of  air  is  blown  from  the  bellows. 

The  furnace  is  built  under  an  immense  chinniey  thirty  to  thirty-fl\'e 
feet  high,  and  ten  feet  wide  at  its  base.  Behind  the  base  of  the  chim- 
ney is  the  bellows,  which  is  propelled  by  a  water-wheel,  the  tuyere,  or 
j)oint  of  the  bellows,  entering  at  the  hole  in  the  back  of  the  box.  The 
fuel,  which  consists  of  light  ^sood,  coke,  and  charcoal,  is  thrown  in 
against  the  tuyere  and  kindled,  and  the  ore  is  placed  iipon  the  fuel  to 
the  top  of  the  box.  The  blast  of  air  in  the  rear  keeps  the  fire  burning, 
and  as  the  reservoir  or  box  is  tilled  with  molten  lead  the  excess  flows 
down  the  giooved  hearth  into  the  "melting  pot,''  under  which  a  gentle 
fire  is  kept,  and  the  lead  is  ladled  from  it  into  the  molds  as  is  con- 
venient. Before  adding  a  new  "charge''  the  blast  is  turned  ofl',  the 
"charge"  already  in  is  turned  forward  upon  the  work  stone,  more  fuel  is 
cast  in,  and  the  "charge''  is  thrown  baek  with  the  addition  of  fresh  ore 
upon  the  wood.     The  (;ombustion  of  the  sulphur  in  the  ore  produces  a 
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large  amount  of  tlie  heat  required  for  smelting.    The  furiia(_'e  is  thus 
kept  in  operation  sixteen  hours  out  of  the  twenty -four.  * 

Tlie  ore  is  of  different  ih^giees  of  parity,  hut  tlie  purest  galena  does 
not  yield  on  an  a\'era.ge  o\'er  sixty-eight  i)e)'  cent,  of  lead  from  the  first 
process  of  smelting.  The  gray  slag  is  \-ery  ^■aluab]e,  though  the  lead 
procured  from  it  is  harder  than  that  of  the  first  smelting.  There  is  left 
about  7.">,()0()  of  gra>-  slag  from  eacli  I,0(>(»,000  i)0un(ls  of  ore.  The  slag 
furnace  is  erected  under  the  same  roof  witli  the  Scotch  Hearth,  and  has 
a  chimney  of  its  own  a  fe\\'  feet  from  that  of  the  hearth,  and  the  "blast" 
is  secured  from  the  same  water-jiower  by  an  additional  blast  pipe  driven 
by  the  same  wheel.  It  consists  of  a  much  larger  reservoir,  built  of 
limestone,  cemented  and  liued  with  clay,  with  a  cast-iron  door  in  front, 
heavily  barred  with  irou.  It  Avill  burn  out  so  as  to  lefjuire  repairs  ui 
about  three  montlis.  Open  at  the  top,  the  slag  and  fuel  are  thrown  in 
promiscuously.  Under  the  iron  door  is  an  escajjc  for  the  lead  and  "lilack 
slag."  In  fi'ont  of  this  escape  and  lielow  it  is  the  "slag  pot."  It  is  an 
oblong  iron  basin  aljout  a  foot  in  depth,  with  one-third  of  its  length 
partitioned  off  to  receive  the  lead,  whicli  sinks  as  it  escapes,  while  the 
slag,  being  lighter,  flows  in  a  flaiue-colored  stream  forward,  and  falls 
into  a  reservoir  that  is  i)art]y  filled  with  water,  which  cools  tlic  slag  as 
it  is  phingcd  therein.  As  the  reservoir  fills,  a  workman  shovels  the 
scoria'  into  a  hand-bairow  and  wheels  it  off.  This  scoria'  is  black  slag, 
and  worthless,  the  lead  having  now  been  entirely  extracted.  Tlie 
smelter  now  and  then  throws  a  sliovel  full  of  gray  slag  into  tlie  furnace, 
which  casts  up  beautiful  parti-colored  flames,  while  the  strong  sulphu- 
rous odor,  the  red-hot  stream  of  slag,  with  the  vapor  arising  from  the 
tub  wherein  the  hissing  slag  is  plunged,  the  sooty  smelters,  and  the 
hot  air  of  the  furnace  room,  suggest  a  thought  of  the  infernal  legions. 
Outside,  the  wealth  of  "jiigs,"  not  in  the  least  jiorcine,  gives  one  a  sort 
of  covetous  desire  tiiat,  if  indulged  in,  we  are  taught  leads  directly  to 
said  regions.  The  Scotch  Hearth  reiinires  less  fuel  than  any  other 
furnace.  It  "blows  out"  in  from  six  to  twehe  hours,  while  the  Drum- 
mond  furnace  was  kept  in  operation  night  and  day." 

After  examining  the  i^roccss  of  smelting,  I  concluded  the  above  de- 
scription could  hardly  be  improved  on,  and  hence  give  it  a  place  iu  this 
report. 

J7/C  Futuri'. — The  future  of  the  lead  region  deserves  a  passing  thought. 
It  is  an  interesting  ui(|niry  as  to  how  extensively  the  mines  will  be 
worked  hereafter,  and  how  nearly  the  snjiply  of  lead  ore  is  uow  from 
becoming  exhausted.  Tli at  the  present  mines  are  far  from  being  ex- 
hausted is  well  known.  Many  are  temporarily  abandoned  on  account 
of  water.     These   will  doubtless  lie  worked  extensi\ely  hereafter  by 
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heavy  capitali.sts  and  oompaiiii's,  wlio  will  bo  abk'  to  ])ut  stoain  pninps 
oil,  and  thus  eoniiucr  tlic  dillicnltics  in  the  way  of  luakinf;'  them  rcMiu- 
nerative.  Doeper  and  more  seientihe  niinin.n'  will  be  caiTied  on  in  tlie 
future,  and  new  mines  and  liea\y  bodies  of  mineral  will  yet  bo  discov- 
ered. It  is  a  fact,  tliat  not  mneb  over  a  tenth  of  the  supiiosed  pro- 
dueti\'e  lead  distiict  has  yet  been  prospected.  In  all  human  proba- 
bility, wheu  those  nnexplored  lead  regions  have  been  tJioroughly  and 
sciontiflcally  examined,  other  heavy  bodies  of  mineral  will  lie  discov- 
ered. Science  has  already  done  aii  important  work  in  the  lead  ))asin, 
and  made  many  valuable  suggestions,  which  the  practical  miner  is  now 
willing  to  avail  himself  of.  Science  has  yet  a  great  Avork  to  do,  taking 
capital  by  the  hand  and  exploring  this  lead  field  in  search  of  hiddeji 
treasures  yet  locked  in  the  bosom  of  the  earth.  It  is  the  opinion  of 
many  practical  miners  and  amateur  geologists,  that  labor  in  the  lead 
field  will  now  pay  more  uniformly  and  better  than  in  any  past  period 
of  its  history,  and  that  an  intelligent  expenditure  of  capital  in  this 
direction  is  one  of  the  very  best  investments. 

The  Romance  of  Mlnhuj. — Lead  mining,  like  all  otlier  mining,  is  at- 
tended with  hazard  and  nncertainty.  The  instances  are  numerous 
where  poor,  hard  working  miners  have  suddenly  found  themselves  in 
possession  of  a  vast  fortune.  Indeed  this  phase  of  lead  mining  is  so 
common  that  it  hardly  excites  connnent  in  the  localities  Avhere  it  occurs. 
The  case  of  the  purchase  and  discovery  of  the  ilarsden  mine  is  an 
illustration  in  point.  The  liistor\-  of  ~S\r.  Champio^j'w  twenty-five  >ears 
of  iiersevering  labor  in  running  a  certain  adit  level,  until  lie  had  bank- 
rupted himself  and  almost  bankrupted  some  of  his  generous  friends, 
to  be  at  last  rewarded  with  a  magnificent  fortune,  is  one  example  of  a 
numerous  class  of  cases.  The  instances  A\'here  workmen  have  slowly 
and  laboriously  sunk  their  shafts  and  run  their  diifts  through  the  solid 
rock  and  finally  abandoned  the  enterprise  into  the  hands  of  some  new 
man,  whose  veiy  first  efforts  struck  the  "discovery"  which  the  former 
propiietor  had  just  missed,  are  by  no  means  rare.  Instances  of  hope 
long  deferred  until  the  heart  was  made  sick,  to  bo  at  last  elated  with 
the  looked-for  discovery,  are  numerous  enough  to  make  a  book. 

The  hazards,  the  expectations,  the  disappointments,  the  perseverance, 
if  fully  written  out,  would  contain  much  that  is  wonderful  and  even  ro- 
mantic. The  unwritten  history  of  almost  eveiy  great  mine  in  the  lead 
region  would  have  in  it  some  chapter  of  romance,  some  story  illus- 
trating some  phase  of  human  character.  G-old  mining  has  its  wonders 
and  wonderful  effects  on  the  human  mind;  the  finding  of  wonderful  oil 
deposits  has  been  the  cause  of  some  curious  chapters  in  human  histoiy ; 
lead  mining,  whore  sudden  fortunes  ha^e  been  poured  into  the  la] is  of 
those  unused   to  fortunes,   or  where  steady  persevering  toil,  with  its 
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liigli  faitli  in  its  own  unyielding  endeavors,  lias  at  last  been  rewarded 
in  the  most  ample  manner,  has  its  cnrious  chapters  bordering  upon  the 
romantic.  The  story  of  iinrequited  labor  must  sometimes  be  written  in 
writing  the  history  of  the  mines ;  but  far  oftener  the  historian  of  the 
lead  mines  may  record  that  steady  persevering  effoit  hardly  ever  fails 
at  last  in  obtaining'  its  riijh  re'ward. 

In  addition  to  my  own  observations  upon  the  geology  of  this  county, 
I  take  pleasure  in  acknowledging  ^•aluable  aid  derived  from  Mr. 
Houghton's  pamphlet  upon  the  Maesden  Mine,  D.  AVilmot  Scott's 
little  business  directory  of  the  county,  the  copy  of  ''Hurper\'<  Monthly''^ 
above  referred  to,  and  suggestions  obtained  from  Captain  E.  H.  Bbebe, 
of  Galena,  and  Dr.  Little  aud  Henky  Gkebn,  Esq.,  of  Eli^alieth. 


CHAPTEE  III. 

STEPHENSON   COUNTY. 

This  county  is  bouuded  on  the  east  by  Winnebago,  on  the  south  by 
Oi^le  and  Carroll,  on  the  west  by  Jo  Daviess,  and  on  the  north  by  Green 
county,  in  the  State  of  AVisconsin.  It  thus  lies  in  the  northern  tier  of 
counties  in  the  State,  and  is  the  second  county  eastward  from  the  Mis- 
sissippi river.  It  is  twenty-seven  miles  wide,  from  east  to  west,  and 
about  twenty-one  and  a  quarter  miles  from  its  northern  to  its  southern 
boundary  line;  and  contains  about  five  hundred  and  seventy-three 
square  miles.  The  northern  part  of  the  county,  according  to  surveys 
made  by  the  Illinois  Central  Eailroad  Company,  averages  about  seven 
hundred  and  twenty-three  feet  above  the  level  of  the  ^Mississippi  river 
at  Cairo,  about  four  hundred  and  fifteen  feet  above  the  level  of  Lake 
ilichigan,  and  about  one  thousand  feet  above  the  level  of  the  sea.  The 
soutlieru  part  of  the  county  averages  some  two  hundred  and  fifty  feet 
lower  than  these  figures.  The  general  level  of  the  county,  it  will  thus 
be  seen,  presents  a  gentle  slope  to  Southern,  sunny  skies.  The  general 
surface  or  face  of  the  county  is  composed  of  gently  undulating  and 
rather  rolling  j)rairie  laud,  interspersed  with  small  groves,  and  narrow 
belts  of  timber  land  skirting  the  streams.  A  small  portion  of  the  county 
is  made  up  of  barrens  and  oak  orchards  or  openings.  The  prairie  soil 
is  of  unsurpassed  fertility,  and  under  a  high  state  of  cultivation  and 
improvement.  It  is  not  so  black  and  deep  as  the  prairie  soil  further 
south ;  but  is  drier,  sandier,  lighter  or  more  chocolate  colored,  produc- 
ing in  great  perfection  all  the  staple  crops  of  the  northern  part  of  the 
State.  The  oak  openings  and  other  poorer  portions  of  the  county  pro- 
duce the  best  wheat  and  other  cereal  grains,  the  best  potatoes  raised  in 
the  State,  very  excellent  apples,  and  pears  of  the  hardier  varieties,  and 
with  proper  care  and  cultivation  will  nourish  the  vine  and  ripen  its 
fruitage  to  a  greater  extent  than  is  now  dreamed  of  by  the  grape 
growers  and  wine  makers  of  the  West.  Indeed,  the  day  is  coming,  in 
our  opinion,  when  its  gravelly  hills  and  loess  clays  will  not  only  blush 
with  the  purple  clusters  of  such  vines  as  best  endure  our  cold  climate. 
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tint  will  also  become  sources  of])Voflt  to  tlieir  cultivators  aurt  .sourfcs  of 
exquisite  pleasure  to  those  who  delight  in  using  healthful,  invigorating, 
I^ure  wines.  The  soil  of  this  county,  as  of  all  these  northern  counties, 
also  produces  and  ripens  in  great  perfection,  the  currant,  gooseberry, 
strawberry,  rasplierry,  and  other  garden  fruits. 

The  county  is  reasonably  Avell  watered  wth  streams,  which  flow  in 
various  diivctions  over  its  surface.  Of  these,  the  Pecatonica  river  is 
the  largest  and  most  im])ortant.  It  enters  the  county  about  seven  miles 
from  its  northwest  corner,  flows  in  a  course  a  little  south  of  ea,st  to  Free- 
15ort,  bends  round  to  the  westward  at  this  latter  place,  and  enters  the 
county  of  Winnebago,  not  far  from  the  center  of  its  western  boundary 
line.  Its  waters  are  turbid,  and  muddy  as  the  "Yellow  Tiber;"  its 
course  is  serpentine  and  crooked  beyond  comparison,  winding  and 
doubling  upon  itself  in  the  most  capricious  manner;  its  current  slow 
flowing,  treacherous  and  silent,  notwithstanding  the  general  difference 
in  level  between  the  northern  and  southern  portions  of  tlie  county,  af- 
fording few  water  jiowers,  and  t\iej  of  limited  fall,  but  lieavy  and  con- 
stant in  tlicir  action.  This  is  pre-eminently  true  of  the  six  feet  fall  at 
Freeport,  but  hardly  so  true  of  the  power  at  Martin's  mill,  just  aci'oss 
the  northern  line  of  the  county.  Indeed,  so  far  as  a  description  of  the 
stream  is  concerned,  the  disjiute  as  to  the  Indian  significance  of  the 
name  Pecatonica — ''muddy  water"  ami  "crooked  stream" — might  be 
well  reconciled  by  adopting  both  meanings,  and  applying  them  with 
much  truth  to  this  tortuous  body  of  flowing  mud.  Along  portions  of 
its  course,  its  oozy  banks  and  stagnant  waters  might  breed  miasms  and 
fevers,  were  its  influences  not  counteracted  by  the  geneial  healthfulness 
and  salubrity  of  the  climate  of  Northern  Illinois.  Yellow  creek  enters 
the  county  almost  at  the  center  of  its  western  boundary  line,  and  flows 
into  the  Pecatonica  two  or  three  miles  below  and  east  of  Freejiort,  its 
general  course  being  a  little  south  of  cast.  Its  waters  have  a.  yellowish, 
somewhat  creamy  color,  and  are  slow  flowing  liiu'  the  i'ecatonica.  The 
color  of  its  waters  is  deriwd  from  the  Cincinnati  shales,  along  its  banks, 
which  dissolve  and  mingle  with  the  watci'  like  yellow  cream  with  muddy 
coffee.  Its  course  is  not  so  ciookcd  as  the  stream  with  which  we  are 
comi)aring  it.  It  wanders  about  in  long  undulating  curves,  instead  of 
short,  abrupt  doublings.  It  attbrds  few  water  powers,  and  they  of  limi- 
ted extent.  (Jedar  and  IMchland  creeks  rise  almost  entirely  within  the 
county  towards  its  northern  and  <'entral  parts,  flow  southward,  mingle 
their  waters  together  within  a  lew  miles  of  the  Pecatonica,  and  empty 
into  the  latter  stream  a  lew  miles  above  Freeport.  Both  these  streams 
aflbrd  light,  but  rather  constant  water  jwwers.  The  mills  of  the  Hon. 
John  H.  Ajddams  are  located  upon  the  former,  at  the  romantic  little 
village  of  Cedarville ;  the  Sciota  mills  are  located  upon  the  latter,  after 
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its  union  vnth  the  former.  Both  these  streams  have  bright,  ck-ar 
waters.  They  are  not  mountain  born,  but  are  fed  by  prairie  and  woodland 
springs,  almost  entirely  within  the  boundaries  of  tlm  county  lines. 
Eoek  run  enters  the  county,  about  four  miles  from  its  nortli  cast  cor- 
ner, and  empties,  after  running  about  twche  miles  on  an  air  line,  into 
the  rcciitonica  about  one  and  a  half  miles  west  of  where  it  crosses  the 
western  line  of  \Mnnebago  county.  This  is  a  beautiful  little  stream, 
attbrding  a  few  very  light,  and  not  ^'ery  \'aluable  water  powers.  It 
goes  babbling  and  miu^muring  along  through  rich  prairie  farms  and 
woodland  groves,  until  within  half  a  dozen  miles  of  its  mouth.  Here 
the  banks  rise  to  precipitous,  brush-covered,  timber-crowned  hills,  and 
in  a  few  miles  furthei',  the  low  alluvial  bottom  of  the  Pecatonica  is  en- 
tered, through  which  it  seeks  its  way  with  less  haste  into  the  dirty 
waters  of  the  latter  stream.  Crane's  creek  is  a  small  and  short  prairie 
stream  or  brook,  flowing  into  the  Yellow  creek,  nearly  south  of  Free- 
port,  coming  in  from  near  the  center  of  the  southern  boundary  line  of 
the  county.  Besides  these,  there  are  many  brooks,  rivulets  and  little 
streams  in  ^-arions  parts  of  the  county,  watering  it  reasonably  well  both 
for  agricultural  and  stock  raising  jiurposes.  Nor  should  we  omit  to 
mention,  in  this  place,  the  bright,  flashing,  singing  Uttle  Silver  creek, 
which  runs  northward  through  the  town  of  the  same  name,  and  finds 
its  way  into  Yellow  creek,  not  far  from  its  mouth. 

In  comijarison  with  most  of  our  northern  counties,  Stephenson  might 
be  said  to  be  well  timbered.  The  Pecatonica  is  skirted,  more  especially 
along  its  eastern  bank,  wdth  a  body  of  rather  heavy  timber,  spreading 
out  northward  into  the  town  of  Oneco  for  a  considerable  distance.  Yel- 
low creek  is  fringed,  for  a  part  of  its  course,  with  a  scattering  growth 
of  white  oak  groves  and  clumps,  spreading  across  from  Mill  Grove  to- 
wards Eleroy  and  the  Sciota  mills,  into  oak  openings  and  a  somewhat 
rough  soil.  Part  of  the  town  of  Loran,  in  the  south-west  part  of  the 
county,  is  a  regular  white  oak  barren,  A\"itli  scattering  trees  and  some 
brushwood.  Crane's  gTove,  lying  south  of  Freeport,  is  about  three 
miles  long  and  more  than  a  mile  wide.  Lynn  and  walnut  groves  dot 
the  broad  expanse  of  prairie  in  the  north-eastern  part  of  the  county, 
with  a  grateful  change  in  the  monotony  of  the  prairie  view.  Cedar 
creek  has  some  good  timber  along  its  course.  Eichland  creek  is  sha- 
dowed by  the  heaviest  body  of  good  timber  perhaps  in  the  whole  county. 

The  prevailing  timber  consists  of  white,  black  and  burr  oak,  sugar 
maple,  black  walnut,  butter-nut,  pig-nut,  shell  bark  and  common  hick- 
ory, slippery  and  water  elm,  yellow  i:)oplar,  with  occasional  laurel,  red 
cedar,  white  pine,  paw-paw,  and  some  of  the  rarer  oaks,  interspersed. 
Sumach  and  hazel  also  abound  in  and  around  all  the  groves.  Wild 
cherry,  honey  locust,  lindeu  or  bass  wood,  ash,  cotton-wood,  sycamore, 
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aud  some  other  varieties  of  timber  are  more  or  less  to  be  noticed,  and 
in  some  particular  localities  are  found  in  considerable  abundance. 

Sucli,  in  brief,  are  the  topographical  features  of  Stephenson  county— 
a  county  "wliose  agricultural  resources  are  not  surpassed  by  those  of  any 
county  in  Northern  Illinois.  Indei-d,  it  would  be  hard  to  find  an  equal 
area  anywhere  in  the  State,  whose  soil  is  so  universally  good,  produc- 
tiAC  and  teeming  in  every  bountiful  gift  to  the  industrious  tillers  of  the 
earth.  No  mineral  wealth,  or  peculiar  manufacturing  facilities,  will  at- 
tract to  this  county  the  attention  of  the  adventurous  ;  but  for  those  re- 
sources which  are  derived  from  a  rich  soil  and  abundant  agricultural 
capabilities,  this  favored  county  may  well  claim  a  lasting  pre-eminence. 

Gcolog  i  c  a  I   Fo  r  m  at  io  us. 

The  geology  of  Stephenson  county  is  of  a  very  simple  character. 
After  lea^'ing  the  surface  geology,  the  first  formation  met  in  a  descend- 
ing order  is  the  Magara  limestone,  succeeded  in  regular  order  by  the 
Cincinnati  shales,  and  the  three  divisions  of  the  Trenton  period,  namely, 
the  Galena,  Blue  and  Buff  limestones  of  the  old  Trenton  seas.  Tlie  fol- 
lowing section  shows  the  actual,  worked  exposures  of  these  Kicks  as 
measured  in  tlie  quarries  I13'  the  writer  of  this  article.  In  no  instance, 
perhaps,  do  the  measnrements  exhibit  the  maximum  thickness  of  the 
formations.  Xt  some  points  where  measurements  were  made,  the  rocks 
of  the  formations  measured  undoubtedly  extended  downwards  to  an  in- 
definite extent,  and  in  the  few  particular  instances  where  the  bottom  of 
a.  formation  wns  distinctly  identified,  denuding  agencies  had  carried 
a  way  much  of  the  superincumbent  mass.  A  section  thus  constructed 
might  be  styled  a  surface  section  of  the  formations  indicated,  and  in  a 
level  country,  where  no  borings  had  been  made,  would  be  the  tiuly  at- 
taiual)le  one  to  be  had. 

Section  of  worked  outcrops. 

(^»iiatPiiiiiry  deposits,  consisting  of  uhij-s,  sunils.  gravels,  surface  soils,  i-'to 10  to  65  tVM't. 

X  i;i;;ara  limestone 2:i  ' ' 

Ciuuinnati  group _  _ .   _ 40  ' ' 

0;ilena  limestone To  '' 

Blue  liiiH_-Mtone _ ;38  ' ' 

Butt'  limestone 40  ' ' 

I'iach  of  these  groups  or  formations  outcrops  at  some  place  or  places 
in  the  county.  Some  of  them  are  the  immediate  underlying  rocks  over 
large  portions  of  the  same. 

As  further  illustrating  tlie  geological  formations  of  this  county,  and 
more  especially  those  which  lie  deep  dnwn  in  tlie  earth,  we  now  give  an 
imperfect  section,  obtained  from  the  borings  of  the  rocky  farm  oil  well. 
This  well  was  commenced,  we  lielieve,  in  18(W,  and  coiitiimed  ou  through 
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a  great  part  of  the  year  1805.  At  that  time  the  oil  fever  was  prevail- 
ing extensively.  Souio  surface  iiidieatioiis  were  noticed  in  a  small  brook 
running-  through  the  north  part  of  section  six,  in  the  town  of  Lancastci-. 
A  company  was  formed,  an  engine  was  obtained,  and  a  hole  six  inches 
in  diameter  driDed  into  the  earth  for  over  eight  hundred  feet.  No  oil 
was  obtained,  and  no  indications  of  oil  noticed  after  ]ea\'iiig  the  surface, 
and  the  enterprise  was  Anally  abandoned.  Although  veiy  unprolitable 
to  the  company,  this  boring  was  not  de\oid  of  scientiflc  interest.  After 
boring  about  eight  feet  through  the  overlying  soil  and  clays,  the  Galena 
limestone  was  struck.  No  very  accurate  record  of  tlie  material  passed 
through  for  the  first  one  hundred  and  twenty  feet  w  as  kept,  but  from 
the  fact  that  the  Galena  limestone  outcrops  heavily  at  Cedarville,  only 
a  mile  or  two  distant,  being  there  seventy -Ave  or  eighty  feet  thick  in 
the  exposure  on  Cedar  creek,  we  believe  the  well,  in  this  one  hundred 
and  twenty  feet,  i)assed  out  of  the  (ialena  limestone,  and  reached  per- 
haps a  considerable  distance  into  the  Blue  limestones,  immediately  un- 
derlying. Commencing  at  one  hundred  and  twenty  feet  beneath  the 
surface,  we  give  a  section  of  strata  and  materials  bored  through,  until 
the  depth  of  six  hundred  and  eight  feet  was  reached,  as  indicated  by 
the  detritus  brought  to  the  surface  by  the  auger.  No  record  of  the  last 
two  hundred  and  fifty  feet  seems  to  have  been  kept. 

^ccdan  of  Oil  Wdl  on  liochj  Fanii. 

120  to  130  feet,  blue  limestoue  aud  mud  veins 10  feet. 

130  14G  "     gray  limestone,  containing  ci\n'U-i!3 _ 16  '' 

146  168  "     shales  of  various  kinds 22  " 

168  375  "      St.  Peter's  saiidsttinu,  soft,  viTV  white iOT  '' 

375  484  "     red  sandstone,  with  tongh,  paint-lilie  mud  veins 109  '' 

484  487  ' '      yellow  sand,  lilie  surface  sand 3  ' ' 

487  491  "     quick  sand  and  salty  water  4  '' 

491  494  "     bright  yellow,  fine,  salty  sand 3  '' 

494  501  ' '      slate  of  chalky  cob  ir  and  natuvo - 7  ' ' 

501  520  "      snuff  colored,  slaty  rouks 19  '' 

520  532  "     sharp,  slate  colored  sand 12 

532  564  "      dark  red  stone,  like  soap  stoiir,  with  thin  flinty  strata  and  iron  pyrites 32  '' 

564  586  "     bright  red  stone,  slii^litly  oily - 22  '' 

566  608  "     dark,  reddish  slate,  with  iron  pyrites 22  '' 

At  the  dejith  of  about  sixty  feet  from  the  surface,  some  dark  colored 
carboniferous  shales  were  struck.  These  must  have  belonged  to  the 
Blue  limestones  underlying  the  Galena,  and  perhaps  are  near  the  divid- 
ing line  between  the  two.  From  thence  to  tlie  depth  of  one  hundred 
and  sixty-eight  feet,  the  Blue  and  Buff  limestones  of  the  Trenton  period 
were  undoubtedly  the  rocks  passed  through.  The  next  two  hundred 
and  seven  feet  was  the  St.  Peter's  sandstone.  There  could  be  no  mis- 
take as  to  this  ;  the  auger  brought  it  up,  pure,  crumbly  and  wldte.  The 
next  one  hundred  and  nine  feet,  although  it  stronglj^  resembles  the  St. 
Peter's  sandstone  when  stained  by  water  holding  iron  in  solution,  be- 
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longs,  perhaps,  to  the  Calciferons  sandstone,  or  Lower  ^lagnesian  lime- 
stone of  the  Xortli-west.  The  next  one  hundred  and  twenty-four  feet 
almost  loses  its  identity,  but  perhaps  belongs  to  tbe  lower  Calciferous 
sandstone  and  to  tbe  Potsdam  sandstone.  Chemical  analysis  of  tbe 
materials  brought  to  tbe  surface,  aided  by  a  strong  magnifying  glass, 
may  show  these  surmises  to  be  pai-tially  untrue,  ^\'e  admit  they  are 
little  better  than  scientific  guesses  after  studying  the  above  s(M;tion,  and 
examining  with  the  naked  eye  and  the  touch  s]ie<'imcns  of  the  abraded 
materials,  preserved  as  bi'ought  up  by  the  diill. 

^^'e  lia\'e  attached  some  importance  to  the  abo\e  section,  liecaiise  it 
is  a  matter  of  much  interest  to  the  citizens  oi  Stephenson  county,  and 
bccanse  it  afforded  to  the  writer  the  oidy  opportunity  he  had,  in  all  the 
countrj'  examined  tlie  past  summer,  of  making  even  a  partial  examina- 
tion of  the  deep,  underlying  formations.  It  also  settled  another  ques- 
tion then  agitating  the  jjuljlic  mind  in  this  part  of  tbe  State.  Before 
this  experiment,  geological  science  bad  foretold  that  no  i)roductive  oil 
deposits  would  or  could  be  found  in  this  part  of  the  country.  It  had 
predicted  this  from  knowledge  of  tbe  underlying  strata,  and  their  ina- 
bility to  collect  and  prcser\c  the  oily  ti'casures  of  the  earth.  But  cai)i- 
tabsts  lacked  faith  in  thete;i(;hings  of  science,  and  acijuired  in  the  school 
of  experience  the  lessons  which  tliey  would  nowlieie  else  learn.  Tlie  ex- 
periment of  this  well  had  a  wonderful  iuflaeace  in  allaying  tbe  oil  fever 
in  tins  region. 

A\'e  cannot  leave  this  subject  without  rendering  our  a(.-knowledgmcnts 
to  F.  E.  Dakix,  Es<j.,  of  Fieeport,  to  whom  we  are  indi_-l)fed  for  tbe  fig- 
ures in  the  abovi'  section,  and  also  for  small  and  carefidly  bilieled  spe- 
cimens of  the  materials  brought  to  the  surfac^e,  during  every  ten  feet  of 
tbe  distance  to  -which  the  well  was  sunk. 

A\'e  shall  now  proceed  to  descrilic,  in  detail,  these  outcroin)ing  geo- 
logical formations. 

(^uaternari/  Dcponits. — These  deposits  co\-er  unconformably  the  under- 
lying rool<s  to  a  varying  d(.'])th.  At  some  places  tbey  are  fl^c  or  ten  feet 
thick;  at  others  tbey  perhaps  extend  in  tliic.'lcness  to  sixty  (u-  seventy 
feet.  To  say  that  tbey  average  twenty-five  or  thirty  feet  all  over  tbe 
county,  would,  perhaps,  l)c  placing  tbe  figures  safely  within  the  bounds 
of  truth.  If  all  tliis  accunndatiou  of  deposited  materials  could  l)e  re- 
moved, the  surface  of  the  underlying  I'ocks  would  i>resent  a  very  rough, 
uneven  surface.  Scooped  out  (b'pressions,  extending  flirougli  ovei  lying 
formations  and  o\'er  large  portions  of  the  country,  presenting,  if  filled 
witb  water,  tlie  phenomena  of  broad,  sballow  lakes,  would  be  seen.  The 
mounds,  rising  like  watcli  towers  over  tliesc  prairies  (resisting,  on  ac- 
count of  some  local  cause  or  hardness,  tlie  denuding  agencies  that  car- 
ried away  the  rest  of  the  formation),  woidd  appt-ar  like  islands  in  tlie 
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surromidiiig-  waste  of  waters.  The  rocky  surface  thus  left,  so  far  as  we, 
can  judge  from  the  limited  examinations  we  are  now  able  to  give  that 
surface,  would  be  unsmootlied  by  water  current  and  unscratched  by 
glacier,  but  would  be  everywhere  uneven,  rough,  and  covered  with  un- 
worn fragments  of  stone. 

Along  the  narrow  bottoms  of  the  Pecatonica  may  be  noticed  a  strip 
of  alluvium  proper.  At  some  ]ilaces  it  is  very  narrow,  at  others  it  ex- 
tends to  one  or  two  miles  in  width.  The  same  deposit  may  be  observed 
at  a  few  localities  along  the  Yellow  creek  bottom,  and  also  along  the 
luxrrow  bottoms  of  some  of  the  smaller  streams.  The  deposit,  however, 
is  of  limited  extent ;  it  is  rich,  fat,  and  heaN^y  as  an  agricultural  and 
timber  soil.  Along  some  of  these  streams  tbe  low,  bald  hills  are  found 
to  bo  composed  of  the  loess  marls  and  clays ;  but  this  deposit  is  also  of 
quite  limited  extent  in  the  county.  All  the  rest  of  these  superficial  de- 
posits belong  to  the  sands,  clays  and  gravels  of  the  drift  proper.  These 
clays  and  clayey  sands,  however,  do  not  very  strongly  furnish  the  evi- 
dences of  deposition  or  transportation.  They  seem  to  partake,  in  part 
at  least,  of  the  nature  and  character  of  the  rock  formations  lying  imme- 
diately below  them.  In  every  instance  examined  this  seemed  to  be  true. 
Where  the  Galeua  limestone  is  the  underlying  rock,  the  appearance  was 
somewhat  as  follows:  First  there  was  the  prairie  soil  and  clayey  sub- 
soil, at  most  only  a  few  feet  in  thickness ;  this  was  succeeded  by  a  red- 
dish-brown clay,  mixed  with  flints  and  pieces  of  cherty  ( ralena  limestone ; 
then  came  the  clay  and  pieces  of  the  limestone  i^reserving  their  regular 
stratification,  the  limestone  becoming  more  abundant  in  the  descent, 
until  the  solid  rocky  strata  was  reached.  In  a  few  instances  this  over- 
lying clay  is  creamy  in  color,  and  almost  Uniey  in  texture;  but  the  pre- 
vailing color  is  reddish-brown  or  red,  and  in  many  cases  it  is  more  or 
less  mixed  with  sand.  The  clays  overlying  the  Cincinnati  shales  also 
bear  a  resemblance  to  this  formation,  from  which  they  are  doubtless  in 
part  derived.  They  are  of  a  creamy  or  more  chocolate  color,  fluer  in 
texture  and  freer  from  sand.  These  superficial  clays  and  loams  certainly 
have  the  appearance  of  being  the  residuum  left  after  frost  and  water 
had  jmlverized,  and,  by  percolation,  removed  the  more  soluble  portions 
of  the  uppermost  parts  of  the  formations  below. 

But,  aside  from  these  deposits,  the  gravel  beds  and  boulders  of  the 
true  drift  period  are  not  -wanting  in  this  county.  That  part  lying  west 
of  the  Illinois  Central  Eailroad  and  south  of  Yellow  creek — being  mostly 
low,  level  prairie,  underlaid  mostly  by  the  Cincinnati  shales,  and  also 
that  low,  rich,  level  part  between  Waddam's  Mound  and  the  range  of 
mounds  running  from  the  neighborhood  of  Warren  towards  the  south- 
west, and  underlaid  by  the  G-alena  limestone — may  almost  be  denomi- 
nated a  driftless  region.    Few  boulders  are  seen  over  it,  and  few  or  no 
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real  gravel  deposits  can  be  tbuud.  Tlic  prairies  north  and  east  of  Wad- 
dam's  (irove  have  strewed  over  thciii  uumberless  boulders,  some  black, 
some  flame  colored,  and  some  i-ombiniug  the  \'arioiis  colors  of  the  meta- 
morphic  rocks.  At  one  place,  about  half  way  between  Waddam's  Grove 
and  Wiiislow,  they  are  rolled  into  wind  rows  along  the  i-oad,  and  nsi-o 
in  part  for  the  lane  fences.  Many  of  these  are  exceedingly  beautiful, 
and  many  colored.  They  are  the  real  "lost  rocks,"  and  must  lune  been 
dropped  from  the  slow  moving  icebergs,  as  they  drifted  along  towai'ds 
the  south-west.  All  that  part  of  the  county  north  and  east  of  tlie  Peca- 
tonica  is  characterized  by  these  boulders,  and  by  many  deposits  of 
gravel  and  gravelly  clays,  to  lie  met  in  almost  any  of  the  low  lidges  of 
land.  The  same  may  be  said  of  the  eastern  portion  of  the  county,  ex- 
cepting that  the  deposits  are  not  so  extensive. 

Some  other  formations  belonging  to  the  surface  geology,  such  as  tire 
clay,  peat,  bog  iron  ore,  muck,  aud  the  like,  will  he  referred  to  when 
■we  come  to  speak  of  the  economical  geology  of  the  county. 

The  Ki/(ijani  LlincHtone. — The  superficial  extent  of  tlie  county  covered 
by  this  formation  is  quite  small.  Waddam's  (xrove,  quite  a  high  eleva- 
tion of  land,  two  or  three  mik^s  long  and  a  mile  or  two  wide,  and  located 
a  little  north-west  of  the  town  of  Lena,  is  capped  by  the  Xiagara  lime- 
stone. ^Vt  Frencli's  quarry,  near  the  top  end  of  this  eIc^"ation,  facing 
to's\fards  Lena,,  there  is  an  exposure  worked  to  the  depth  of  about  fifteen 
feet.  French's  well,  near  the  same  spot,  is  forty-five  feet  deep,  the  up- 
per twenty  feet  being  sunk  through  this  formation,  and  the  lower  twenty- 
five  feet  sinking  into  the  underlying  Cincinnati  shales.  At  Blakesley's 
quarry,  tAventy-flve  feet  of  the  same  formation  is  worked  into.  This  is 
about  one  mile  west  of  French's,  on  tlie  north  fixce  of  the  hill.  Here 
they  have  worked  down  to  the  Cincinnati  shales.  The  bottom  layers  in 
both  these  quarries  are  compact  and  solid;  the  top  layers  ai'c  thick,  ir- 
regular, sjieclcled  and  porous.  A  species  of  slender,  rotton  Ci/athophi/IJinn 
^^'as  the  only  fossil  observed  in  these  quarries,  From  the  latter  quarry 
the  prospect  towards  the  north  and  west  is  beautiful  l)ey(>nd  description. 
The  low,  level,  rich  prairie,  with  its  fields  and  meadows,  barns  and  farm 
houses,  sldrted  in  the  distance  by  tbe  range  of  mounds,  bending  around 
like  a  distant  amphitheatre  into  JoDaviess  county,  presents  as  fine  a 
prospect,  beneath  a  glowing  June  sun,  as  we  ever  beheld  in  any  State. 

LeaA'ing  this  ele\-ation,  we  next  find  the  Niagara  outci-oppiug  in  the 
south-western  part  of  the  county.  'We  would  indicate  its  extent  by  a  line, 
which  should  enter  the  county  from  the  west  in  the  town  of  Kent,  some 
three  miles  south  of  Simmons'  Mound,  and  then  follow  the  general  course 
of  Yellow  creek,  keeping  distant  from  that  stream  from  two  to  five  miles, 
untU  nearly  opposite  to  Crane's  Grove,  then  carried  southward  until  the 
south  boundary  line  of  the  county  was  reached,  near  its  bisection  by 
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the  Illinois  Central  Eailroad  track.  This  line  would  cul  off  that  part  of 
the  county  underlaid  by  the  Niagara  rocks.  And  even  in  this,  some-  of 
the  small  streams  which  come  into  Yellow  creek  through  this  section 
cut  into  the  Cincinnati  group,  and  a  band  of  the  Cincinnati  group,  along 
Lashell's  Hollow,  where  the  little  village  of  Loran  is  located,  also  dis- 
closes the  shales  and  quarries  of  this  group.  ^V^i  would  change  Professor 
M'^hitney's  map  of  this  part  of  Stephenson  county,  to  be  found  in  the 
first  volume  of  the  Geologii;al  Survey  of  Illinois,  so  as  to  make  the  green 
ribbon  or  band  south  of  Yellow  creek,  denoting  the  Cincinnati  rocks, 
very  much  broader,  and  the  color  denoting  the  Niagara  rocks  vejy  much 
less.  Tills  formation  is  not  much  quarried  in  this  part  of  the  county. 
At  Big  Springs,  in  Lashell  Hollow,  quite  a  quantity  of  stone  have  been 
taken  out.  Few  fossils  were  observed,  except  that  great  quantities  of 
some  of  the  rougher  Niagara  corals  lie  strewn  over  the  hills  about  Loran, 
consisting  of  two  or  three  species  of  Favosites,  and  some  imiierfect  Haly- 
sltes. 

Ginvinnaii  Group. — The  rocks  and  shales  of  this  group  cover  but  a 
limited  extent  of  this  county.  All  that  part  of  Waddam's  (xrove,  be- 
tween the  level  of  the  surrounding  prairie  and  the  capping  Niagara,  is 
composed  of  the  shales  and  rocks  of  this  group.  The  gentle  slopes  of 
the  ascent,  and  the  creamy-colored  waters  from  the  springs,  are  an  un- 
failing index  of  this  formation.  No  quarries  are  opened  in  it,  but  it  is 
here,  perhaps,  forty  feet  thick.  The  broad  belt  south  of  Yellow  creek, 
crossing  this  stream  in  the  township  of  Kent,  extending  up  into  the 
south-west  corner  of  the  township  of  West  Point,  as  indicated  on  the 
general  map,  has  been  referred  to  sufficiently,  perhaps,  in  speaking  of 
the  previous  formation.  About  the  village  of  Loran,  the  hills  on  either 
side  of  the  creek,  to  their  top,  are  composed  of  the  OLnciDuati  rocks  and 
shales.  Many  quarries  are  oi^ened  in  the  face  of  the  hills,  and  fair 
building  stone  are  obtained.  The  worked  outcrops  here  are  fifteen  or 
twenty  feet  thick.  As  we  follow  the  creek  to  the  northward  from  here 
a  few  miles,  the  Cincinnati  formation  runs  under,  and  the  Niagara  takes 
its  place.  In  the  half  township  of  Erin,  just  west  of  the  village  of 
Eleroy,  there  is  quite  an  elevation  of  land,  covering  several  sections, 
and  crowned  with  a  scattering  grove,  which  is  made  up  exclusively  of 
the  Cincinnati  formation.  On  the  west  end,  at  the  little  village  of  New 
Dublin,  there  is  a  quarried  outcrop  some  forty  feet  deep.  A  Catliolic 
Chapel  is  built  out  of  stones  from  this  quarry.  It  seems  to  be  enduring 
the  influences  of  the  weather  reasonably  well.  Although  quite  as  high 
as  Waddam's  Gro\'e,  we  did  not  detect  any  overcappiug  Niagara  on  this 
elevation.  A  bold  and  steep  escarpment  on  the  north  side,  caused  by 
extensive  quarrying,  can  be  discerned  from  a  long  distance  oft',  and  is  a 
marked  feature  in  the  landscape.    The  rocks  here  present  a  dry  and 
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baked  appearance.  Hardly  a  trace  of  a  fossil  could  be  seen.  An  acci- 
dent licrc,  to  our  pocket  level,  prevented  an  acciu-ate  measurement  of 
tliis  interesting  mound.  Crane's  Grove,  comuieucin.u'  about  one  mile 
north  of  Baileyville,  and  extending  over  several  sections  towards  the 
north-west,  is  another  of  those  elevations,  left  standing  when  the  sur- 
rounding formation  of  the  Cincinnati  group  was  eroded  and  carried 
away.  The  worked  outcrop  near  Baileyville,  furnishes  stone  fit  for 
ordinary  foundation  purposes,  but  entirely  unfossjliferons.  East  of  the 
Illinois  Central  liailroad  track,  in  the  township  of  Sih'er  Creek,  some 
isolated  patches  of  the  ('incinnati  shales  and  clays  may  be  noticed,  but 
the  formation  in  this  direction  soon  gives  place  to  the  Galena  limestone. 

These  quarries  of  the  Cincinnati  group  afforded  few  fossils.  In  the 
little  streams  and  on  the  hills  about  Loran,  the  Orthi.^  icHiiidinuria  and 
Ortlih  occidentuUs  may  be  found  in  some  abundance  ;  but  we  have  yet  to 
find  a  Cincinnati  (juarry,  except  along  the  ilississippi  river,  abounding 
in  even  characteristic  fossils. 

The  Trenton  Limentones. — This  formation,  as  now  recognized  by  geolo- 
gists, embraces  the  Galena,  the  Trenton  proper  or  Blue,  and  the  Buff 
limestones.  These  divisions  are  well  marked  and  easily'  distinguish- 
able, and  in  these  reports  we  shall  describe  and  refer  to  them  by  these 
well  known  names. 

The  Galinut  Liinealnne. — Nearly  threi'-fourths  of  Stephenson  county  is 
underlaid  l>y  this  well  kjiown  division  of  the  Trenton  locks.  And 
inasmuch  as  the  railroad  cuts  and  the  streams  afford  the  best  facilities 
to  study  the  geologic  formations  of  these  counties,  we  shall  first  i)ass 
along  them  in  our  deseriiition  of  this  wide  extended  menrber  of  the 
group.  The  Illinois  (.'entral  Railroad  enters  the  county  at  Warren,  near 
its  north-westeiii  corner.  It  passes  over  a  low,  smooth  prairie,  Avithont 
outcrop  or  stone  (juarry  to  Lena.  A\'addam's  GroAC,  which  stands  in 
this  prairie,  shows  that  the  (ialenn  limestone  underlies  it.  At  Lena 
there  is  a  quarry  and  a  lime  kiln  within  a  short  distance  of  the  town, 
exi>osing  some  fifteen  feet  in  thickness.  In  about  two  miles  further 
there  is  another.  liotli  are  on  a  little  stream  towards  the  north.  Pass- 
ing on  towards  the  south-east  the  railroads  exhibit  several  small  sec- 
tions in  the  top  of  the  (Salena  beds,  but  does  not  afford  any  heavy  sec- 
tion, until  Freeport  is  reached.  Just  west  of  the  city,  along  the  track 
ot  the  railroad,  and  near  the  l)anks  of  the  reratonica  river,  iu  a  low 
range  of  hills,  three  extensive  (piarries  are  worked,  furnishing  stone  for 
lime,  and  for  the  large  amount  of  building  material  needed.  The  flist, 
nearest  the  city,  is  worked  about  eighteen  feet  deep.  The  rock  obtained 
here  is  very  soft,  yellow,  sandy,  and  full  of  cavities  the  size  of  a  walnut. 
Where  heaps  of  it  have  been  removed,  a  considerable  amount  of  sand 
is  lefi  scattered  on  the  ground.     The  top  layers  of  this  quarry  are  so 
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• 
triable  and  crumbling,  that  hand  sii(>oiiuon.s  will  hardly  remain  in  shapi'. 
The  second  quarry  exposes  an  outcrop  of  about  twenty-four  feet.  The 
third  is  exactly  similar  to  the  second.  Both  of  them  are  somewhat 
slialy  towai'ds  tlie  toji, -but  lapidly  grow  massive  and  sohd  as  tlicy  are 
worked  into.  These  tliree  quarries  are  witliin  a  short  distance  of  each 
otlier.  A  few  feet  of  reddish  clay,  with  small  stones  intermingled, 
covers  the  strata  where  these  quarries  are  opened.  These  are  the  last 
outcrops  upon  the  Illinois  t!entral  Eailroad.  The  Western  Union  Eail- 
road  enters  the  county  on  a  line  almost  exactly  south  of  Freeport,  and 
passes  out  of  it  about  four  miles  south  of  its  north-east  corner.  Three 
miles  south-west  of  Freeport  it  cuts  through  the  top  of  the  rock  under 
consideration,  exposing  the  usual  red  clay,  and  over  this  a  gravelly  sub- 
soil. This  cut  is  a  small  one.  About  three  miles  north-west  of  Free- 
port  there  is  an  exactlj'  similar  cut.  About  a  mile  fiurther  on  towards 
the  north-west  is  another,  which  measured  one  thousand  feet  long  and 
twenty -four  feet  deep  in  the  middle.  Further  on,  and  a  little  over  a 
mile  west  of  Eock  City,  is  another  cut  three  hundred  and  fifty  yards 
long,  and  fifteen  feet  deep  in  the  solid  stone  at  the  deepest  place,  and  the 
stone  covered  by  about  ten  feet  of  the  usual  gravelly  clay.  Here  the 
stone  is  hard,  glassy,  conchoidal  in  fracture,  and  begins  to  assume  the 
characteristics  of  the  Blue  or  Trenton  proper.  One-half  mile  further 
on  and  nearer  Eock  City  there  is  a  cut  about  twelve  feet  deep,  the  low- 
est part  exposing  the  real  Blue  limestones.  Further  on,  and  one  mile 
east  of  Dakota,  there  is  another  cut  into  the  Yellow  Galena.  The  cut 
is  not  a  large  or  important  one.  Further  on,  at  the  railroad  bridge, 
over  Eock  run,  there  is  a  cut  about  twenty-two  feet  deep.  The  first  five 
feet  is  the  usual  reddish  clay;  the  next  twelve  feet  is  Galena  limestone, 
assuming  characteristics  of  the  Blue,  and  the  last  five  feet  is  into  the 
real  Blue  itself.  The  union  of  the  Galena  and  Blue,  passing  into  each 
other  almost  imperceptibly,  may  be  satisfactorily  examined  here.  The 
next  and  last  cut  is  about  one-fourth  of  a  mile  east  of  Davis,  almost  on 
the  county  line.  It  is  over  one  thousand  feet  long  and  about  thirty-one 
feet  deep ;  the  upper  seven  feet  is  the  usual  clay,  with  some  gravel  in 
it ;  the  lower  twenty -four  feet  is  Galena  limestone,  solid,  a  little  bluish 
in  color,  and  of  a  somewhat  conchoidal  fracture.  In  fact,  all  these  ex- 
posures along  the  eastern  part  of  the  county,  in  their  blue  color,  con- 
choidal fracture,  and  hardness,  differ  considerably  from  the  Freeport 
quarries.  They  are  lower  down  in  the  series,  and  assimilate  somewhat 
into  the  character  of  the  Blue  below.  'So  true  is  this,  that  in  some  of 
the  exposures  it  is  hard  to  fix  upon  the  line  of  separation  between  the 
two. 

From  Freeport  south,  along  this  railroad  track,  no  other  exposures  of 
the  Galena  limestone  are  visible. 


(IS  GEOLOGY  OF  ILLINOIS. 

Leaving  the  railroad  cuts,  the  streams  present  the  next  best  opportu- 
nities to  trace  the  superficial  area,  thickness,  and  phenomena  of  this 
deposit.  The  I'ecatonica  river,  about  four  or  five  miles  after  entering 
the  couuty,  strikes  the  Galena  limestone,  and  for  its  whole  distance  in 
the  county,  exposes  this  formation  where  any  rocks  are  exposed  along 
its  banks.  There  are  no  Aery  good  exposures,  however,  on  this  stream, 
except  those  at  Freeport  already  refeired  to.  At  Bobtown,  or  ]S>w 
Pennsylvania,  an  outcrop  is  worked  near  the  river  ;  and  at  or  near  the 
mouth  of  Yellow  creek,  the  formation  is  dug  into  in  an  old  crevice  lead 
mine,  llichland  creek  and  Cedar  creek  both  expose  the  Galena  rocks 
for  their  entire  length.  Both  these  streams  have  cut  deep  into  the  solid 
rocks,  and  at  many  places  along  their  banks  heavy  outcrops  and  escarp- 
ments stand  out  in  bold  relief.  At  Beuna  Vista,  on  the  former  stream, 
there  is  an  outcrop  of  twenty  feet,  ([uarried  into  for  its  whole  depth. 
At  Cedar^ille,  on  the  latter  stream,  the  outcrop  is  seventy-five  feet  thick. 
A  large  quarry  is  here  opened,  out  of  which  the  stone  in  Addam's  mill- 
dam  have  been  taken.  This  is  one  of  the  most  romantic  little  places  in 
the  county.  The  high,  rocky  hills,  with  their  green  crowns  of  evergreen 
cedars;  the  mure  than  Cy<'lopean  walls  of  solid  rock,  rising  along  the 
banks  of  the  clear,  shady  stream,  and  the  neat  little  village,  all  make  it 
a  jjoint  not  soon  to  be  forgotten.  At  the  Sciota  mills,  below  the  conflu- 
ence of  the  two  streams,  and  in  many  places  in  that  neighborhood,  tlie 
same  rocks  are  exposed  and  quarried.  Crane's  creek,  where  it  washes 
the  west  end  of  Crane's  (rrove,  exposes  the  Galena  limestone.  It  is  here 
quarried  for  the  surrounding  prairie  to  a  considerable  extent.  The  same 
limestone  is  worked  into  at  Eosenstiel's  (ptarry,  near  Freeport,  to  a 
depth  of  about  twenty-two  feet.  A  hard,  gravelly,  red  clay  covers  this 
quarry  to  the  depth  of  eight  feet.  Bands  of  chert  also  exist  in  the  clay 
and  in  the  top  layers  of  the  stone. 

Leaving  now  the  streams,  we  will  mention  some  localities  examined  in 
other  parts  of  the  county.  Burr  Oak  (Iro^c,  half  way  between  Lena 
and  Winslow,  has  near  its  eastern  limits  an  interestnig  outcrop.  About 
two  and  a  half  miles  west  of  the  latter  place,  almost  every  little  prairie 
hill  top  is  dug  into,  and  several  smafl  quarries  opened.  An  exposure 
of  twenty-four  feet  was  also  examined  at  the  lime  kiln,  a  little  south- 
east of  Iioek  (_'ity.  The  top  of  this  quarry  is  Galena  limestone,  but  it 
gTadually  changes  into  tlie  Blue  before  tlie  bottom  is  reached.  In  the 
township  of  Ilidott,  the  Galena  is  the  underlying  stone,  changing  into 
the  Blue  towards  its  eastern  and  south-eastern  ])art.  In  the  township 
of  Oneco,  th('  formation  is  lieavily  de\el(>i)ed.  In  short,  the  outcrops  of 
this  well  known  formation,  or  division  of  the  Trenton  rocks,  are  so  nu- 
merous that  we  do  not  deem  it  necessary  to  particidarize  them  more 
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fully,  but  shall  briefly  give  Mio  superficial  bouiuliiiios  and  area,  as  marked 
upon  our  map  of  this  rejiion. 

All  that  part  of  the  county  between  the  Pecatonica  ri\er  and  Yellow 
ereek,  except  a  small  strip  east  and  south  of  \Vinslow,  and  except  the 
development  of  the  Oinchmati  group  at  Waddam's  Gro\'e,  N'ew  I)n)>- 
lin,  Kent,  and  along  the  banks  of  the  Yellow  creek,  is  underlaid  by  the 
Galena  rocks.  All  that  part  of  the  comity  north  and  east  of  the  Peca- 
tonica river,  except  a  strip  in  the  bed  of  and  along  either  side  of  Eock 
run,  is  underlaid  by  the  same.  The  soutli-eastern  part  of  the  county, 
lu-arly  up  to  the  Pecatonica  river,  and  nearly  to  the  track  of  the  Illinois 
Central  Eailroad,  with  the  exception  of  a  strip  along  the  south-eastern 
corner,  and  a  few  isolated  patches  in  the  eastern  part  of  the  township  of 
Silver  Creek,  is  also  underlaid  by  these  same  rocks. 

Fossils. — Few  fossils  are  found  in  the  Galena  limestone  in  Stephenson 
county.  The  characteristic  Kecepiacidites  sulcntd,  called  by  the  miners 
and  quarrymen  "lead  blossom,"  and  "sunflower  coral,"  is  found  at 
Freeport  and  Cedarville  in  great  abundance,  but  good  specimens  are 
hard  to  obtain,  on  account  of  the  friable  nature  of  the  stone  in  which  it 
is  found.  At  the  former  pla-ce,  a  specimen  of  Beceptaculites  orhicuhiris 
was  noticed.  Two  or  three  species  of  jlf//rc/ii'.s(/»/((,  fragments  of  several 
species  of  Orthoceia,  one  or  two  well  known  Orthis,  two  species  of 
Pleurotonmria,  a  small  Bellerophoii ,  and  a  rather  well  defined  Ambo- 
vycJiia,  were  the  fossils  most  usually  observed.  They  all  exist  in  the 
form  of  casts,  and  perfect  cabinet  specimens  are  hard  to  tind. 

The  Blue  Limestone.— This,  the  middle  division  of  the  Trenton,  is  of 
limited  extent  in  this  coimty.  Of  course,  in  many  places  marked  on  the 
map  Avith  the  color  indicating  the  Galena,  a  shaft  sunk  down  a  short 
distance  would  strike  the  Blue  limestone;  but  we  now  describe  it  as 
the  surface  rock,  and  only  speak  of  it,  where  developed,  as  a  surface 
rock.  Eock  run  cuts  into  the  Blue  limestone  soon  after  entering  the 
county,  and  all  along  its  banks,  on  both  sides,  until  within  a  mile  or  two 
of  its  confluence  with  the  Pecatonica,  this  rock  outcrops  and  shows 
itself.  Some  of  the  high,  rocky  banks  are  overcapped  with  the  Galena, 
but  the  usual  rock  is  the  Blue.  At  the  railroad  bridge  of  the  Western 
Union  Eailroad  Company,  over  Eock  run,  the  railroad  track  is  about  six 
feet  below  the  junction  of  the  Galena  and  Blue.  Stepping  west,  out  of 
the  railroad  cut,  there  is  a  perpendicular  descent  of  thirty -three  feet, 
from  the  track  down  to  the  water  level,  making  the  whole  thickness  of 
the  Blue,  at  this  place,  about  thirty-nine  feet.  The  lower  j)art  of  this 
outcrop  is  very  blue,  the  upper  part  yellowish,  with  thin  strata,  and 
gradually  changing  in  lithological  character,  until  the  overlying  Galena 
just  east  of  the  bridge,  is  reached.  This  is  a  very  interesting  section. 
One  and  a  half  miles  below  this  locality  is  another  quarry,  opened  in 
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tlie  west  bluff  of  the  sti'diiiii.  The  dutcrop  is  twenty -five  fi;et  thick.  The 
top  part  is  shaly  and  yellowish  ;  the  l)Ottoin  becomes  heavier  and  bluer 
in  color.  Some  of  the  tliin  shaly  sti-ata  are  full  of  a  small  sized  Orthis. 
These  two  outcrops  are  fair  representati^"es  of  all  tlie  others  along  this 
stream.  Leaving  this  stream  we  flud  no  other  outcrop  in  the  county. 
Some  indications  of  underlying  Blue  limestones  prophecy  its  existence 
in  the  south-eastern  part  of  the  county,  and  we  ha\"e  so  marked  it  on 
the  map. 

Some  slabs,  with  fossils  similar  to  those  found  in  the  Dixon  marbl(>, 
were  picked  up;  these,  with  the  fragmentary  steins  of  encrinites,  w(M-e 
the  only  fossils  found.  A  small  sjiecimen  of  "sunflower  coral"  was 
found  in  the  Blue  limestone,  at  Rock  run  railroad  bridge,  the  only  one 
ever  found  by  us  in  this  rock. 

The  Bnf  Limp.ifoiw. — The  only  place  where  this,  the  lower  division  of 
the  Trenton,  is  devel(»i)ed  in  this  county,  is  at  AVinslow.  It  is  doubtless 
the  tinderlying  rock  for  a  few  miles  below  this  place,  and  on  both  sides 
of  the  Pecatonica  river,  for  this  distance.  Here  it  presents  very  much 
the  appearance  of  a  ((uarry  in  the  Blue.  The  top  is  shaly,  tliin-bediled, 
and  of  a  yellowish,  chocolate  color.  At  Martin's  mill,  in  AVisconsin,  one 
mile  above,  tlie  outcrop  is  much  heiivier,  the  bottom  layers  more  massive 
and  very  lilue.  Professor  Whitney  pronounces  these  exposures  out- 
crops of  the  Buff,  and  the  fossils  seem  to  indicate  that  he  is  correct  in 
this.  The  lithological  character  of  the  quarries  would  indicate  the  same 
thing,  but  in  a  less  satisfactory  manner.  On  either  side  of  this  strip  of 
Buff,  and  within  a  short  distance  of  its  outcrops,  the  Galena  limestone 
comes  to  the  sirrface,  so  that  the  latter  seems  to  rest  unconformably  upon 
the  former,  but  in  following  the  stream  to  the  northward,  a  few  miles 
abo\'e  the  mill,  the  St.  J'eter's  sandstone  liegins  to  show  its  outliers.  The 
(juarry  at  'W'inslow  is  worked  twenty-three  feet  deep,  and  at  ]\lartin\s 
mill,  Ihirty-live  feet,  and  at  both  phices  it  is  some  ten  feet  from  the  bot- 
tom of  the  quarries  to  the  surface  of  the  water.  Geologically,  the 
locality  is  one  of  the  most  interesting  in  this  part  of  the  State. 

Fossih;. — AVe  found  here  many  well  jireserved  easts  of  fossils.  Among 
them  the  most  characteristic  were  Flcurotomuria  Huhcoiuen ;  a  large 
OrtUocera,  Ave  or  six  inches  in  diameter,  and  some  six  feet  long,  with  a 
part  of  the  shell  still  wanting;  a  Viipricunlitca  niota  :'  Chicoccrds  pandion  ; 
some  two  sjiecies  of  TcJJinomya  :  and  some  other  fossils,  which  will  be 
mentioned  in  our  catalogue  of  the  fossils  of  this  part  of  the  State,  in 
the  prefatory  chaptei'  to  these  county  reports. 
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The  chief  sources  of  wealth  in  Stephenson  county  are  to  be  found  in 
the  richness  and  productiveness  of  its  soil,  and  in  its  abundant  a<;ri<ul- 
tural  resources.  So  far  as  our  examinations  go,  tliis  is  tlie  best  a};iicul- 
tural  county  of  its  size  in  the  State.  It  has  less  waste  land  than  any 
other  we  know  of.  It  has  a  laryer  number  of  acres  under  successful  culti- 
A'ation  than  any  of  its  neighbors.  And  from  this  cv;ltivation  labor  reaps 
a  richer  reward  than  California's  golden  mines  can  bestow,  and  as  a  re- 
sult, unexampled  prosperity  attends  the  tillers  of  the  soil,  and  through 
them  smiles  upon  aU  other  pursuits  and  avocations  which  wait  upon 
successful  agriculture.  In  her  fat,  rich  soil,  therefore,  is  contained  tlie 
iirst  and  chiefest  source  of  wealth  in  this  county ;  the  one  which  is 
nourishing  all  the  rest,  and  fostering  and  building  the  city  of  Fieeport 
in  a  wonderfully  rai)id  manner.  But  aside  from  this  there  are  other 
sources  of  wealth  and  industry  demanding  our  attention. 

Clays  and  ISands. — Almost  anywhere  beneath  ihe  soils  and  sub-soils, 
may  be  found  clay  beds,  out  of  which  an  excellent  article  of  common 
red  brick  cau  be  manufactured.  This  is  more  especially  true  of  the  red- 
dish clays  overlying  the  Galena  limestone.  Beds  of  sand  are  also  found, 
sufficiently  pure  for  mortars  and  plastering  puri^oses,  but  they  are  far 
less  numerous  than  the  clay  beds.  A  tough,  tenacious,  dark  colored  fire 
iday  also  underlies  some  of  the  peat  marshes,  which  has  been  dried  and 
baked  into  a  tenacious,  light  colored  brick,  as  an  experiment,  but  this  is 
not,  perhaps,  of  much  economic  value. 

Qtdclx  Lime. — The  more  solid  portions  of  the  (xalena  limestone  burns 
into  a  quick  lime  of  excellent  quality,  and  there  are  many  lime  kilns  in 
the  county.  Certain  portiops  of  the  Blue  limestone  also  burn  into  a 
good  lime,  and  at  ilartin's  mill  certain  portions  of  the  Buff  arc  being 
successfully  made  into  lime  of  fair  quality. 

BnUding  iStone. — All  the  rocks  hitherto  described  furnish  building- 
stone  of  better  or  worse  qualities.  The  Xiagara  is  quarried  in  several 
places.  It  furnishes  a  handsome  colored,  enduring  building  material, 
but  is  unshapely  and  unmanageable  on  account  of  its  irregular  stratifi- 
cation. The  Cincinnati  group,  although  considered  an  unreliable  build- 
ing material,  is  much  quarried  about  New  Dublin,  and  in  that  region. 
It  comes  out  of  the  quarry  in  good  shape,  for  light  work,  and  does  not 
crumble  and  decay,  when  exposed  to  the  weather,  as  we  have  seen  it  do 
farther  to  the  west.  Barn  foundations,  houses,  bridge  abutments,  and 
other  such  work,  may  be  seen  built  out  of  the  Cincinnati  group,  at 
many  places  in  the  western  part  of  the  county.  The  Catholic  Chapel, 
before  alluded  to,  is  built  out  of  this  material,  and  does  not,  as  yet,  ex- 
hibit much  signs  of  decay.    Indeed,  some  of  the  bottom  strata  are 
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massive,  very  bine,  and  excessively  hard ;  but  yet  tlie  Cincinnati  group 
would  not  furnish  stone  suitable  for  massive  and  solid  masonry,  or  for 
long  continued  I'esistance  to  the  action  of  the  elements.  The  Galena 
limestone  furnishes  a  gwxl  material  for  the  heavier  kinds  of  masonry. 
It  is  a  rough,  unshapely  stone,  requiring  much  labor  to  lay  it,  but  when 
well  dressed  and  laid,  it  seasons  into  great  hardness,  and  takes  a  beauti- 
ful cream  or  chocolate  color.  Nearly  all  the  stone  work  in  the  cit>-  of 
Freeport,  is  built  of  this  stone.  The  new  gothic  Pres1)yterian  Church, 
just  completed,  at  great  expense,  is  a  noble,  imposing  structure,  whose 
walls  were  taken  from  the  Freeport  quarries.  For  heavy  pier  w(U'k,  this 
stone  is  unequaled.  The  Blue  and  Butt'  both  afford  a  good  stone  for 
building  purposes.  The  ui)per  strata  are  too  thin  and  irregular,  but  the 
lower  blue  strata  attoi-d  the  most  beautiful  building  stone  to  be  found  in 
this  part  of  tlie  State.  The  only  difficulty  seems  to  be,  the  great  labor 
in  quarrying,  on  acrount  of  the  great  amount  of  worthless  materials  to 
be  removed  before  reaching  the  handsome  and  valuable  portions  of  the 
quarries. 

MiiicraJa. — iSome  bog  iron  ore  may  be  found  in  some  of  the  marshes, 
but  it  is  of  little  value  and  limited  extent.  Pieces  of  float  copper  have 
been  i)icked  up  in  tlie  graxel-l.ieds,  but  they  are  of  raie  occurrence,  and 
come  from  regions  far  remote.  Galena,  or  common  lead  ore,  is  and  has 
been  mined  for,  to  some  extent.  There  is  an  old  cre\'ice  mine  near  the 
mouth  of  Yellow  creek,  that  has  often  engaged  attention  in  years  past, 
but  no  heaN'j-  amounts  of  mineral  have  ever  lieen  taken  from  it.  From 
the  (juarries  near  Lena,  "  chunivs"  as  large  as  the  list  have  been  taken. 
In  the  township  of  Oneco,  a  company  of  Freei)ort  men  prospected  to  a 
considerable  extent,  and  obtained  se\'eral  hundred  pounds  of  mineral. 
Near  Weitzel's  mill  some  "  prosiiecting  "  has  been  carried  on.  Along 
the  banks  of  Yellow  creek,  some  "float  mineral"  has  been  picked  ui^ ; 
and  in  almost  any  of  the  quarries,  small  bits  of  the  ore  may  be  detected. 
But  none  of  these  localities  lia\'e  shown  heavy  bodies  of  lead.  Indeed, 
the  Galena  limestone,  notwithstanding  its  general  prevalence  in  this 
county,  seems  to  Ije  very  unia'oductive  of  rich  bodies  of  mineral  wealth. 
The  probabilities  are,  that  no  rich,  or  even  good  paying  diggings  will 
ever  be  discovered,  for  the  simple  reason  that  they  do  not  exist  within 
the  borders  of  the  county.  Small  deposits  undoubtedly  do  exist,  and 
will  occasionally  cicate  some  excitement,  and  invite  the  expenditure  of 
mining  capital,  but,  in  our  opinion,  capital  thus  spent  will  never  make 
remunerative  returns. 

I'rat. — At  several  h)calities  peat  beds  of  some  value  have  been  dis- 
covered. On  the  farm  of  a  Mr.  White,  in  township  L'li,  range  '■),  a  bed 
of  about  fifty  acres  exists.  It  is  from  three  to  six  feet  deep,  and  is 
uTiderlaid  by  a  tough,  tenacious,  dark-colored  fire  clay  ;  the  peat  is  of  a 
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rather  poor  quality,  aud  •vrith  our  preseut  knowledge  of  prei^aring  fuel 
from  this  substance,  is,  perhaps,  of  no  great  value  as  a  fuel.     Near  Lena 
and  Burr  Oak  Grove,  very  small  beds  were  examined.     On  tlie  low,  level 
prairies  south  of  Yellow  creek,    and  ranging  between   Florence   aud 
Crane's  Grove,  almost  every  swale  and  marsh  has  in  it  more  or  less  peat. 
One  of  these  beds  is  quite  extensive,  and  will  become  valuable  as  soon 
as  the  peat  experiment  succeeds.     It  is  found  in  the  township  of  Flor- 
ence, between  sections  twenty-five  and  twenty-six,  the  section  line  run- 
ning along  near  its  middle.     It  is  from  forty  to  fifty  rods  wide  and  about 
one  hundred  aud  sixty  rods  long,  containing  well  nigh  fifty  acres.     ^Vbout 
one-half  of  it  is  owned  by  G.  Pueington  ;  the  other  half  is  owned  by 
Ijarties  whose  names  we  did  not  obtain.     So  far  as  we  could  obtain  Ihe 
depth  of  peat,  it  ran  from  six  to  about  nine  feet.     Careful  borings  would, 
perhaps,  show  a  greater  depth.     Through  its  center,  a  small  stream  of 
pure  water  runs  in  a  little  ditch  dug  to  drain  the  marsh.     The  current 
of  the  water  is  rapid,  on  account  of  the  great  fall  along  the  ditch.    At 
the  lower  end  of  the  marsh  large  bodies  of  the  peat  have  broken  off, 
turned  over,  and  slidden  down  the  declivity  for  several  rods  along  the 
declining,  underlying,  slippery  clay,  resembling  the  action  of  ice  blocks 
sliding  away  from  the  lower  end  of  an  Alpine  glacier.    The  peat  is 
somewhat  fibrous  in  texture.    When  cut  out  in  square,  brick-shaped 
blocks,  and  dried,  it  is  light  and  porous,  but  burns  with  a  light,  white- 
colored  flame,  making  little  smoke,  and  leaving  a  light,  chocolate-colored 
ash.     On  account  of  its  lightness,  fires  made  from  this  fuel  would  have 
to  be  often  replenished.    No  peat  machines  have  yet  been  tried  in  this 
marsh,  but  there  is  no  reason  why  this  peat  could  not  be  manufactured 
into  a  valuable  and  pleasant  fuel,   by  the  aid  of  a  good  condensing 
machine.    The  ease  with  which  this  bog  can  be  drained,  and  its  prox- 
imity to  one  of  the  depots  of  the  Western  Union  Eailroad,  afford  pecu- 
liar facilities  for  manufacturing  the  fuel,  and  transporting  it  when  so 
manufactured. 

In  addition  to  being  used  as  an  article  of  fuel,  peat  might  be  exten- 
sively employed  as  a  fertilizer  of  the  soil.  If  dug  out  of  its  native  bed, 
slightly  dried  to  reduce  the  labor  of  handling,  and  mixed  with  a  small 
amount  of  wood  ashes  or  quick-lime,  it  makes  a  fertilizer  equal  to  the 
best  barn-yard  compost.  The  mucks  and  poorer  qualities  of  peat  answer 
this  purpose  about  as  well  as  the  finer  qualities.  The  ashes  or  lime  cor- 
rect the  natural  acidity  of  the  peat  itself,  and  sweeten  what  would 
otherwise  be  too  sour  an  application  to  the  soil.  Lime  can  readily  be 
burned  from  any  of  the  neighboring  quarries.  The  wood  used  would 
not  only  change  the  kiln  into  the  lime  required,  but  woidd  leave  a  large 
amount  of  ashes  to  be  used  for  the  same  purposes  for  which  the  stone 
was  burned  into  lime. 
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We  have  much  faith  iu  the  future  ecouomic  vises  of  peat.  And 
although  we  would  advise  due  cautiou  in  the  expenditure  of  money  in 
experimenting  with  it,  nevertheless  we  would  like  to  see  some  of  the 
Stephenson  county  people  expend  some  capital  in  developing  what  we 
helieve  to  be  a  source  of  material  wealth.  The  peat  experiment  is  not 
yet,  perhaps,  fully  solved,  hut  whoever  does  fully  solve  it,  will  not  only 
enrich  himself,  but  will  confer  a  great  blessing  upon  the  inhabitants  of 
these  northern  prairie  counties. 


CHAPTER   IV. 

CARROLL   COUNTY. 

Physical  Geology. — Carroll  couuty  is  situated  in  the  north-western 
part  of  the  State  of  Illinois,  and  is  bounded  north  by  Jo  Daviess,  east 
by  Stephenson,  south  by  Ogle,  Lee  and  Whiteside,  and  west  by  the 
Mississippi  river.  It  contains  an  area  of  about  450  square  miles.  By 
surveys  of  the  Illinois  Central  Railroad,  its  elexatiou  above  Lake  Michi- 
gan is  about  400  feet,  and  above  the  mouth  of  the  Ohio  river  at  Cairo 
about  800  feet.  About  one-third  of  the  couuty,  the  north-western,  is 
somewhat  rough,  being  mineral,  or  "  lead-bearing ''  land.  The  surface 
of  this  is  hilly,  and  sparsely  timbered,  but  in  the  valleys,  along  the 
streams  of  this  part  of  the  county,  many  excellent  farms  have  been 
opened.  The  usual  alluvial  bottom  skirts  the  Mississippi,  being  from 
half  a  mile  to  four  miles  in  width.  Immediately  adjoining  the  river 
there  is  a  belt  of  heavy  timber ;  but  the  rest  of  this  bottom  is  comijosed 
of  drifted  sand  banks,  marshy  swamps,  and  rich  tracts  of  the  best  pas- 
ture and  farming  lauds.  The  southern  and  eastern  parts  of  the  county 
are  composed  of  gently  rolling  prairies,  with  here  and  there  an  island- 
like  grove,  as  if  the  tinyers  of  tlie  retiring  ocean  had  stroked  the  soft 
surface  into  swelhng  undulations.  '  The  agricultural  x>ortions  of  the 
county  are  perfect  garden  spots — rich  in  their  almost  virgin  soil  and 
manifold  resouices  of  wealth.  IS^or  is  the  couuty  wanting  in  piotiu-esque 
scenery.  Carroll  cieck,  flowing  west  through  its  center,  and  Plum  river, 
running  through  its  mineral  laud,  have  each  cut  channels  deep  into  the 
underlying  rocks.  These  are  piled  about  in  massive  grandeur — are 
crowned  with  evergreens ;  and  are,  in  many  cases,  the  abodes  of  won- 
dei'ful  echoes.  Above  Savanna,  along  the  Mississippi  river,  the  huge 
towering  Niagara  rocks  lift  their  heads  like  a  Cyclopean  wall. 

Geoloffical  position. — ^^'e  are  deep  down  in  the  geologic  world — almost 
in  the  line  of  irniou  between  tlie  upper  and  lower  Silurian  systems.  Three 
distinctly  marked  groups  of  the  rocks  outcrop  in  Oari'oll  county.  These 
are  the  Galena  limestone,  Cincinnati  group  and  Xiagara  group.  Above 
these  are  the  usual  deposits  belonging  to  the  Quaternary  system. 
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Thr  Galena  Limestone. — Tliis  is  a  massive,  grayish,  yellowish  or 
brownish-drab  colored  IMagnesian  limestone — friable  and  coarse-grained 
near  its  union  with  the  days,  but  very  solid  in  its  lower  stratification. 
In  Jo  Daviess  county  it  is  estimated  to  be  about  250  feet  thick ;  in  this 
County  it  lias  never  been  accurately  measured,  but  is  perhaps  somewhat 
thinner,  as  we  are  on  the  edge  of  the  lead  basin.  Its  heaviest  outcrop 
commences  near  the  geographical  center  of  the  county.  Thence  west- 
ward hea\'y  ledges  of  it  outcrop  along  the  banks  of  Carroll  creek  almost 
to  Savanna.  North  of  this  little  stream  similar  outcrops  may  be  found 
along  the  banks  of  Plum  river.  The  former  of  these  streams  especially, 
has  cut  its  channel  deep  into  this  rock.  Along  this  stream  an  anti- 
clinal axis  seems  to  run,  as  the  rocks  dip  slightly  in  both  directions  from 
the  creek,  and  a  slight  upheavel  must  have  once  taken  place  here. 
Along  the  ridge  of  elevation  thus  formed  a  fissure  naturally  would  be 
left.  The  frost,  the  rains,  and  the  tooth  of  old  Father  Time  disintegrated, 
wore  down,  and  gnawed  away  the  rocks  until  the  fissure  became  par- 
tially filled.  This,  in  process  of  time,  formed  the  little  valley  in  which 
Carroll  creek  now  runs. 

This  is  the  famous  "  lead-bearing  rock  "  of  the  North-west.  The  ore 
occurs  in  fissures  and  caverns  running  through  the  rock,  in  the  form  of 
what  the  miners  call  "sheet"  and  "ci)g,"or  crystalized  mineral — the 
common  sulphurct  of  lead.  In  the  reddish  clay  overlying  the  rock,  and 
formed  by  the  decomposition  <if  its  upper  beds,  "  float"  ore  is  found  ; 
never,  however,  in  very  large  quantities.  ^Mining  operations  have  never 
been  carried  on  on  a  large  scale,  or  on  scientific  principles.  The  "  dig- 
gings" extend  for  several  miles  north  and  west  of  the  town  of  Mt.  Car- 
roll. The  pick,  spade,  common  windlass  and  bucket,  are  the  only  ma- 
chinery in  use.  Little  more  than  a  livelihood  has  ever  been  made  liy 
these  primitive  miners.  For  a  long  time  it  was  thought  a  system  of 
deep  mining  would  reveal  heavy  deposits  of  tlie  ore.  In  two  instances 
com]ianies  were  formed,  and  a  considerable  amount  of  capital  invested. 
In  one  instance  water  com])clled  the  abandonment  of  the  mine,  and  in 
the  other  nothing  was  ever  found  to  repay  a  lithe  of  the  expenses  of 
the  company. 

This  surface  mining  will  still  go  on  as  a  temporary  employment  for 
those  whose  other  employments  are  not  steady  ;  but  no  one  will  prob- 
ably be  found  willing  to  spend  money  enough  to  thoroughly  test  a  sys- 
tem of  deep  mining.  The  (lcej)est  section  of  this  rock,  measured  by  me, 
is  one  hundred  and  fifty  feet,  but  the  bottom  was  not  exposed,  and  ex- 
tended down  indefinitely. 

The  early  writers  have  been  treating  the  Galena  limestone  as  a  sepa- 
rate system.  We  believe  it  is  now  coming  to  be  regarded  as  a  member 
of  the  Trenton  limestone,  none  of  which  latter  rock  outcrops  in  this 
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county,  although  it  is  reached  in  sinkin;;'  <h'ep  W(>ll,s  in  tlie  south-eastern 
part ;  and  one  quarry  of  the  real  bhie  Trenton  limestone  is  now  worked 
in  Ogle  county,  two  or  three  miles  Irom  the  cminty  line. 

Of  the  characteristic  fossils,  the  Ecccptaenliten  Sulcata,  or  "  sunflower 
coral"  of  the  miners,  is  the  most  usually  observed,  and  very  perfect  spe- 
cimens are  sometimes  found.  The  Muvchhonla  obtiisa  and  Limjnla 
5i<af?r«frt  also  abound.  Orthocera,  several  feet  long;  several  species  of 
the  Orthis ;  corals  of  a  unmber  of  species  also  abound.  A  very  inter- 
esting species  of  trilobite  has  left  its  remains  in  these  rocks ;  and  we 
tirmly  believe  that  many  new  fossils  will  be  found,  when  the  quarries  in 
this  rock  are  carefully  and  scientifically  examined.  Of  the  economic 
value  of  this  rock  we  will  speak  again.  It  is  the  underlying  rock  in 
perhaps  two-thirds  of  the  county,  embracing  the  central,  northern  and 
eastern  parts,  being  our  chief  building  stone. 

The  Cincinnati  Group. — The  gentle  slopes  from  the  Mississippi  bot- 
tom lands  np  to  where  the  bluffs  are  capped  with  the  castellated  crags 
of  the  Niagara  rocks,  if  exposed,  would  reveal  outcrops  of  this  group. 
Some  of  the  small  streams  have  cut  down  into  this  formation  through 
the  overlying  Niagara.  Johnson  creek,  winding  in  a  sinuous  course 
from  the  central  to  the  south-western  portion  of  the  county,  shows  the 
same  rocks,  sometimes  near  the  surface.  One-half  of  the  southern  part 
of  the  county  has  this  as  the  immediate  underlying  formation.  About 
one  mile  below  Savanna  there  is  a  fine  outciop,  where  the  county  road 
cuts  the  side  of  the  hills.  About  one  mile  above  Savanna  there  are 
considerable  quarries  opened  in  this  formation,  on  the  side  of  the  bluffs. 
Here  the  formation,  as  near  as  we  can  measure,  is  80  feet  thick.  This 
is  the  best  place  in  the  county  to  make  a  section.  At  some  large  springs, 
just  at  the  level  of  the  Mississippi,  in  a  full  stage  of  water,  the  group 
begins,  resting  solidly  on  the  Galena  limestone  as  a  foundation.  Far 
up  the  hillside,  the  overlying  Niagara  rocks  are  just  as  distinctly 
marked.  In  the  railroad  cut,  on  the  Tomlinson  farm,  some  four  miles 
south-west  of  Mt.  Carroll,  may  be  found  another,  and  perhaps  the  finest 
exposure  in  the  county.  At  Bluffville,  also,  it  is  exposed  by  quarries. 
There  are,  however,  few  natural  exposures  of  this  rock.  It  soon  disin- 
tegrates and  crumbles  away.  Gentle  hills  and  slopes,  and  graceful  un- 
dulations are  characteristic  of  its  physical  geography.  Many  springs 
burst  out  from  the  bases  of  these  hills,  and  marshes  and  swampy  places 
are  not  unfrequent.  Shales  and  shaly  limestones  compose  a  large  part 
of  the  rocks  of  this  group  ;  but  its  lower  beds  are  sometimes  solid  and 
massive  enough  for  a  building  stoue,  and  e^'eu  contain  lead  in  small 
quantities.  These  shales  are  of  a  bluish-white  color.  Their  particles 
are  finely  comminuted,  as  if  deposited  in  deep,  peaceful  seas. 
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A  vast  amount  of  carbon  is  contained  in  the  black  shales  of  this 
group.  Specimens  taken  from  near  Savanna,  and  from  the  Beers  Tom- 
linson  farm,  are  almost  as  black  as  caunel  coal,  and  buru  with  an 
oily  bright  flame  for  a  considerable  time.  Jlisled  by  this,  some  capital 
has  been  expended  at  the  latter  place  iu  boring  for  (Mjal,  aud  nothing 
but  experience  will  con\ince  those  engaged  that  sucli  a  search  is  useless. 

One  of  our  citizens  also  succeeded  in  extracting  some  oil,  which  he 
pronounced  petroleum,  out  of  similar  specimens.  AVlieu  the  great  oil 
excitement  arose  in  the  country,  an  oil  company  was  formed  here,  and 
but  for  the  advice  of  the  geologists,  this  company  would  now  be  s))end- 
iug  its  money  iu  a  vain  effort  to  strike  oil.  The  geologist  of  Iowa,  Prof. 
AYhitnby,  estimates  that  the  carbon  of  these  rocks,  if  gathered  into 
one  strata,  would  form  a  lied  twenty -five  feet  thick. 

Whence  came  tliis  mass  of  combustilile  matter  in  these  old  Silurian 
rocks  ?  Xo  geologist,  to  my  knowledge,  has  undertaken  to  answer  this 
question.  Is  it  of  organic  origin,  the  remains  of  an  ancient  vegetation  '! 
Is  it  the  result  of  animate  life,  the  coral  ?  Hall's  Iowa  report  states 
that  no  trace  of  vegetation  has  as  yet  been  oliserved  in  the  widely  dis- 
tributed shales  of  this  group,  except  a  few  traces  of  fucoids  in  the  Utica 
slates  of  Xew  York.  This  makes  him  doubt  the  vegetable  origin  of  this 
bituminous  matter.  In  this  county,  however,  we  have  discovered  fu- 
coids woven  all  over  the  tops  of  some  of  the  strata,  in  this  formation. 
jMay  it  not  be  that  a  condition  of  things  similar  to  that  in  the  Carbonif- 
erous eras,  existed  over  the  broad  basin  in  which  these  shales  were  de- 
posited ?  The  vegetation  consisted  of  the  lowest  orders,  such  as  would 
decay  and  leave  few  traces  of  their  existence.  The  disorganized  re- 
mains would  alone  remain  iu  the  form  of  carbon  or  coaly  shale.  The 
day  may  come  when  this  substance,  whate\'er  it  is,  will  be  of  economic 
value,  for  light  or  even  fuel.  With  this  brief  notice,  we  must  dismiss 
for  the  pj'esent  this  very  interesting  question. 

This  formation  is  prolific  of  fossils.  Oonntless  remains,  with  an  oc- 
casional perfect  specimen  of  the  s])leudid  large  trilobite,  the  AsapJiu.s 
gigas,  are  the  most  noticeable.  Orthis  occidciitaU.s  and  0.  tcxtudinaria 
abound.  Some  of  these  shales  are  covered  with  beautifully  marked 
dendrites.  Fucoids  are  also  found.  Ortkoccmtites  and  a  large  Lituites 
have  been  found  in  it,  together  with  numerous  other  fossils. 

The  Niagara  Limestone. — This  is  Owen's  "pentamerus  beds"  of  the 
Upper  ]\ragnesian  limestone.  It  is  next  in  order  above  the  group  just 
considered.  The  traveler  on  the  Upper  Mississippi  must  have  lieen 
struck  with  its  bold  and  picturesque  appearance  as  he  passed  between 
Fulton  City  and  Dubuque.  Xow  the  blufl's  sweep  down  to  the  water's 
'  edge ;  now  they  trend  off  in  a  semi-circular  direction,  as  if  for  the  site 
of  a  colossal  amphitheater.     Their  bases  indicate  the  gentle  slopes  of 
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the  Cincinimti  shales,  Imt  their  summits  are  capped  with  tlie  Niagaia 
rocks.  Like  \'ast  miual  structures  they  rise  along  the  highest  e]o\':i- 
tions,  weatlierworii  iuto  all  kinds  of  fantastic^  shapes — now  displaying 
in  their  escarped  cHffs  lesemhlances  to  old  forts  and  ruined  cathedrals, 
time-worn  castellated  battlements,  or  distant  spircvs  and  minarets  of 
some  old  town.  Such  is  the  appearance  of  these  rocks  along  the  river 
bluffs  above  Sa^'anna  and  towards  the  southeiii  line  of  the  conuty.  The 
beholder,  especially  if  he  be  a  geologist,  feels  a  strange  spell  stealing 
over  him.  Mighty  visions  of  the  old  geologic  ages  enrapture  his  soul. 
A  leaf  from  the  old  stone  book  is  upturned  before  him,  and  he  reads  in 
the  great  Bible  of  Nature  her  sublime  truths.  He  has  discovered  hard 
sense,  common  sense  in  the  rocks. 

But  enough  of  dream  and  fancy  sketching.  Lea-\ang  the  river,  we  do 
not  find  exposures  of  this  limestone.  Over  the  northern  and  north- 
western portions  of  the  county,  all  the  highest  portions  are  covered  with 
it,  in  broken,  fragmentary  masses.  Once  it  doubtless  covered  a  large 
part  of  the  county,  but  it  has  been  denuded  and  carried  off,  leaving 
chert  beds,  corals  and  fragments  of  the  rock  itself  as  memorials  of 
where  it  once  existed  as  the  surface  rock.  The  frost,  the  rain  and  the 
atmosphere  pulverize  the  Niagara  rocks,  and  the  cheit  Ijcds  in  them 
being  harder,  settle  down,  like  a  croi)  of  white  flints  sown  over  farm, 
field  and  hill.  These  chert  beds  show  that  the  water  of  the  old  Niagara 
seas  contained  much  silica  in  solution. 

The  Niagara  limestone  abounds  in  fossils.  The  most  common  and 
charactei'istic  is  the  beautiful  Pentamerus  oblongus,  or  "  petrified  hick- 
ory nuts  "  of  the  miners.  But  the  old  Niagara  seas  were  paiticulailj' 
the  homes  of  the  coral  builders,  and  these  minute  animals  swarmed  in 
countless  myriads  everywhere,  leaving  their  fossil  monuments.  Among 
the  most  characteristic  ai'c  the  Favosifes  favosa,  F.  Nlagarensis ; 
Stromatnporet'  coneentrica,  Halysites  catenulatas,  and  many  other  species 
and  genera,  containing,  doubtless,  new  and  uudescribed  corals. 

This  brings  us  through  the  Illinois  rocks  as  developed  in  this  county. 
Sometimes  traces  of  the  Trenton  proper  are  found  in  the  southern  part, 
but  they  hardly  deserve  a  place  in  the  surface  geology  of  Carroll  county. 

The  rocks  of  all  three  of  these  formations  possess  value  as  building- 
stone.  The  Galena  ranks  first,  and  the  Cincinnati  group  last  in  econ- 
omic value. 

The  Quaternary  System. — Alluvium. — The  Mississippi  bottom, 
from  Savanna  to  the  south  line  of  the  county,  in  width  averaging  nearly 
five  miles,  is  composed  of  this  recent  river  deposit.  The  same  deposit 
also  exists  north  of  Savanna,  on  the  Mississippi,  and  along  some  of  the 
small  streams  in  the  interior.     Some  of  it  is  a  rich,  deep,  black  and 
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rather  wet  soil;  mucli  of  it  consists  of  sandy  deposits,  while  a  portion 
forms  our  very  best  agricultural  lands. 

The  loess  or  bluff  formation  does  not  exist  to  a  great  extent  in  Carroll 
county,  unless  tlie  soil  and  sub-soil  of  our  ijroductive  prairies  belongs 
to  this  deposit.  Some  of  our  bluffs,  as  for  instance  where  Johnson 
creek  breaks  through  to  the  Mississippi  bottom,  are  composed  of  the 
loess  clays. 

The  drift  formation  is  also  manifest  in  our  county  to  a  considerable 
extent,  although  some  seem  to  argue  that  it  is  undetected  in  the  Galena 
lead  basin.  Deposits  of  drift,  in  our  county,  can  be  found  resting  im- 
mediately on  the  Galena  rocks.  All  our  little  streams  almost  have  cut 
down  into  deposits  of  boulders  and  gravel  hcds. 

Tlje  following  section,  made  in  a  well  in  the  town  of  JMt.  r'arroll, 
miglit  be  taken  as  a  fair  type  of  the  superficial  deposit  resting  upon  our 
rocks,  beginning  at  the  top  and  measuring  downwards  : 

Black  prairie  mold - - 2  feet. 

YiUnw,  fine-grained  clay -  - 13  ' ' 

Cninmon  blue  clay _  _  _ .  _ 2  ' ' 

Reddish  clay  and  gravel 15  ' ' 

Tough  blue  clay -  - '2  ' ' 

<_loarsp,  stratified  gravel  bed _ 3  ' ' 

Pure  yellow  sand  bed - 11  '' 

Black,  mucky  clay - 5  '' 

53     " 

Another  well,  some  tbree  miles  distant,  ))asscd  through  a  second  soil 
some  fifteen  feet  below  the  surface,  and  immediately  tliereafter  a  depo 
sition  of  timber  or  wood,  two  or  three  feet  in  thickness,  many  of  the 
pieces  having  tenacity  enough  to  hold  together  for  months  after  expo- 
sure to  the  atmosphere.  This  well  is  on  the  farm  of  Felix  O'Xeal, 
and  at  the  time  of  its  opening  was  considered  an  object  of  much  interest. 

"We  cannot  leave  this  part  of  oui'  subject  without  again  adverting  to 
the  boulders.  For  us  they  have  a  peculiar  charm  and  interest.  These 
" nigger  heads,"  "hard  heads,"  or  lost  rocks,  abound  in  many  places, 
where  the  streams  and  rains  have  carried  the  soils  away.  Oftentimes 
they  are  associated  with  gi-avel  beds  of  tlie  transported  drift.  Among 
them  have  been  found  several  nuggets  of  copper,  one  of  which  was 
found  lodged  in  a  cre\'iee  of  one  of  our  CJalena  quarries.  Some  of  these 
boulders  are  striated  and  furrowed  by  the  glacier  or  the  icebei'g. 
Quartz,  feldspar,  granite,  gneiss,  hornblende,  porphyry,  syenite,  and 
various  combinations  of  tliese  and  other  minerals,  make  up  these  tra- 
veled rocks. 

Would  that  we  could  have  the  true  history  of  one  of  these  lost  rocks — 
real  old  cosmopolitans  in  a  primal  world.  What  a  wonderful  interest 
would  cling  around  its  wanderings  from  the  time  when  it  left  its  home 
among  the  Plutonic  rocks  of  Lake  Superior,  until  some  iceberg  dropped 
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it  into  its  present  bed,  through  gently  moving  currents  to  wards  the 
South-west.  Oceaji  streams  roUed  these  uncouth  stones  for  ages  at  the 
bottom  of  the  "vasty  deep;"  frozen  into  glaciers,  they  have  been  pushed 
along  their  snail  like  pace ;  adhering  to  icebergs  and  ice  fields  and  ice 
floes,  they  floated  hither  and  thither  through  Northern  seas,  until  the 
ice  dissolved  in  the  genial  warmth.  Could  we  know  their  true  history, 
the  "ma.stpierade  of  the  elements,"  the  lost  history  of  the  world,  would 
be  made  plain  as  a  Avell-couned  lesson. 

The  associated  pieces  of  water- worn  copper  are  "finger  boards"  tell- 
ing from  whence  they  both  came,  and  the  direction  of  the  ocean  cur- 
rents which  deposited  our  di'ift. 


—IS 


CHAPTER  V. 

WINNEBAGO    COUNTY. 

Wiuiiebago  county  derives  its  niime  from  a  powerful  tribe  of  Indians 
of  that  name,  wlio  once  roamed  over  its  feitile  piaiiies,  which  then 
formed  a  part  of  their  ]uinting  grounds.  It  is  bounded  on  the  east  by 
I!ouiie  county,  on  the  south  by  Ogle  county,  on  the  west  by  Stephenson 
county,  and  on  the  north  by  the  State  line  lietween  the  States  of  Wis- 
consin and  Illinois.  It  is  twenty-four  miles  wide  from  east  to  west,  and 
twenty-two  and  one-half  miles  long  on  an  average  from  north  to  south. 
It  therefore  contains  about  five  hundred  and  forty  sections  of  land.  The 
hiwnships,  as  named,  are  not  all  bounded  by  township  lines,  but  in  part 
hy  streams  and  imaginary  lines,  making  the  townshijis  thus  dift'erent  in 
size  and  sliape.  Its  general  level  is  perliaps  soiiiewliat  liigher  than  that 
of  Stephenson  county,  although  w<'  have  n<>  information  of  the  actual 
figures.  The  fare  of  the  country  is  Ijigli,  djy,  somewhat  more  sandy, 
rolling,  and  undulating  than  Steplienson,  with  wliicli  we  are  now  com- 
paring it.  A  considerable  portion  of  its  surface  is  co\-ered  with  timber 
of  various  qualities.  In  the  north-western  part  of  the  county,  along 
Sugar  river  and  its  tributaries,  and  along  portions  of  the  north  bank  of 
the  Pecatonica  there  is  much  scattering  timber  and  brush  hind,  inter- 
spersed with  occasional  swampy  tracts.  A  few  miles  below  Rockford, 
along  the  north  bank  of  IJock  river  and  extending  north  and  west  from 
the  same,  tlieie  is  a  tract  of  barrens  covered  with  brusliwood  and  a 
rather  light  growlh  of  white  oak  and  black-jack  timber.  In  the  south- 
eastern portion  of  thi-  county,  along  and  near  the  Ivisliwaukee  creeks, 
the  face  of  the  country  is  rongli,  hilly,  barreny,  brushy,  and  covered 
with  an  occasional  growth  of  fair  timber.  The  rest,  of  the  county  is 
chiefly  prairie.  Interspersed  witli  many  beautiful  but  small  gi'ovcs. 

It  is  well  watered  with  many  fine  streams,  liock  ri\er  enters  it  about 
six  miles  from  its  north-east  corner,  at  Beloit,  runs  nearly  due  south 
some  eighteen  miles  to  Rockford,  tln'u  bears  olf  gradually  to  the  west 
and  enters  Ogle  county  some  fifteen  miles  south  and  west  of  the  latter 
city.  This  noble  and  beautiful  stream,  and  its  broad  rich  valley,  fills 
the  mind  of  the  beholder  with  admiration.     The  waters  of  this  stream 
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are  silvery  and  clear  beyond  any  other  river  in  the  State;  its  bottom, 
for  the  most  part,  rocky  and  sandy,  its  current  swift  and  strong;-,  its 
flow  and  volume  constant.  Hca\'y  water  powers  at  I!cloit,  Kockton  and 
Eockt'ord  aftbrd  splendid  manufacturing  facilities;  and  all  along  the 
stream,  every  few  miles,  dams  might  be  constructed  which  would  cause 
thousands  of  busy  wheels  to  toil  in  the  service  of  man.  At  these  three 
places  scores  of  fouudevies,  factories,  machine  shops,  manufacturing 
establishments,  jiaper  mills,  grain  mills  and  other  similar  enterprises, 
attest  the  (;apabilities  and  ])ower  of  this  magnificent  river. 

The  next  stream  in  size  is  the  Pecatonica  river.  It  enters  the  county 
on  the  west,  some  eight  miles  from  its  south-western  corner,  and  flows 
in  a  general  east  and  north  course,  about  twenty  miles,  to  near  the  town 
of  Eockton,  where  it  mingles  its  turbid  waters  with  the  bright,  flashing 
currrent  of  Eock  river.  If  possible,  its  course  is  more  tortuous  and  its 
waters  more  muddy  in  Winnebago  than  in  Stephenson  county.  Sugar 
river  comes  in  from  the  north-west,  and  enters  the  Pecatonica  near  the 
tillage  of  Shirlaud.  Both  these  streams  have  bottoms  of  rich,  deep 
alluvium,  from  one  to  perhaps  three  miles  wide.  Neither  of  them  afibrd 
any  water-power.  Both  of  them,  we  believe,  are  dammed  in  the  water- 
mill  sense  of  the  term ;  but  such  lazy  rivers  will  never  make  whirling 
wheels  hum  the  songs  of  busy  labor.  The  two  branches  of  the  Kish- 
waukee  unite  near  the  south-eastern  corner  of  the  county,  and  flow  on, 
a  considerable  stream,  until  their  commingled  waters  fall  into  Eock 
river,  iu  the  township  of  New  Milford.  Killbuck  creek,  iu  the  south- 
east ;  Kent  creek,  coming  in  at  Eockford ;  the  Kinnikinick  creeks,  iu 
the  neighborhood  of  Eoscoe;  and  another  considerable  stream,  a  tribu- 
tary of  Sugar  river,  in  the  north-west,  are  the  most  important  of  the 
smaller  streams,  and  with  their  little  feeding  tributaries  afford  plenty 
of  water  for  agricultural  purposes,  together  with  a  number  of  light 
water-powers. 

Some  of  the  Indian  names  of  these  streams  have  a  very  descriptive 
significance.  Pecatonica,  as  before-mentioned,  means  "crooked  stream," 
or  "muddy  waters,"  and  so  far  as  the  stream  is  descriptive  of  the  name, 
it  ought  to  mean  them  both.  Sinissippi,  the  Indian  name  of  Eock  river, 
signifies  "the  rocky  river."  Kishwaukee  means  "clear  waters,"  a  name 
reasonably  descriptive  of  the  streams.  Winnebago  means  "the  fish 
eaters." 

Taking,  therefore,  all  things  into  consideration,  Winnebago  county  is 
hardly  so  good  a  county  for  agricultural  purposes  as  its  western  neigh- 
bor, Stephenson.  The  soil  is  hardly  so  fat;  the  amount  of  poor  land  is 
proportionally  greater.  But  taking. into  account  its  manufacturiug  in- 
terests and  facilities,  the  unexampled  fertility  aud  Ehiue-like  beauty  of 
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its  Eock  river  valley,  and  the  enterprise  and  wealth  of  its  grove- 
besprinkled  city  of  Eockford,  it  would  puzzle  a  jury  to  decide  which  is 
the  most  desirable  county. 


Geologic  al    Formations. 

The  geology  of  Winnebago  county  is  of  the  simplest  character.  First, 
there  is  the  usual  Quaternary  deposits,  consistingof  sand,  clays,  gravels, 
boulders,  subsoils  and  alluvium.  Aftet  these,  the  three  well  knoAvn 
divisions  of  the  Trenton  limestone  outcrops  along  the  streams  and  hills, 
and  show  themselves  in  the  railroad  cuts,  wells  and  quarries  in  different 
parts  of  the  county.  These  are  the  Galena,  Blue  and  Buff'  limestones 
of  the  Western  Geologists.  A  perpendicular  section,  as  near  as  we  can 
construct  it,  exhibits  the  following  strata  : 

Qiiiiternary  Deposits.    ATeragG  depth  about 15  feet. 

Galena  Limestone 96  " 

Blue  Limestone 35  ' ' 

Buff  Limestone 45  " 

The  measurements  of  the  limestones  are  made  at  actual  worked  out- 
crops. At  no  place  could  we  discover  the  St.  Peter's  sandstone,  although 
it  must  come  well  towards  the  surface  about  Beloit  and  Eockton. 
iSTeither  could  we  discern  remains  of  the  Cincinnati  group,  although  the 
thicliness  of  the  Galena  would  indicate  that  patches  of  it  miglit  exist. 
We  believe,  however,  that  the  Trenton  limestones  are  the  only  ones  at 
any  jilace  exposed  or  dug  into  in  the  county. 


/S H rfa  ce     O c olo g  ij  . 

AUuvial  Deposits. — The  usual  allu\'ial  bottoms  exist  along  the  Eoclc, 
Pecatonica,  and  Sugar  rivers.  These  are  from  one  to  five  miles  wide. 
On  the  two  latter  the  deposit  is  dec]!,  black,  fat,  and  rich,  suppoiting  in 
places  a  heavy  growth  of  timber,  and  where  cultivated  affording  the 
usual  superior  Indian  corn  land  of  flat  river  bottums.  The  deposit 
along  Eock  river  is  not  so  rich,  being  composed  more  of  sands  and  clays, 
with  occasional  patclies  and  strips  of  the  fatter  soils. 

irtc.s.s.— Some  of  the  blufls  along  Eock  river  are  in  part  composed  of 
loess  clays,  in  whidi  no  fluvatile  shells  were  noticed.  This  formation, 
however,  is  of  quite  hniited  extent. 

TJte  Drift  Fropvr.—Tlu},  drift,  now  the  subject  of  grave  (lisenssion 
among  the  geologists,  is  Aery  largel\'  developed  in  AMnnebago  county. 
It  is  composed  of  loose  delrital  matter,  often  of  considerable  thickness, 
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brought  from  long  distances  and  deposited  over  large  areas  of  the 
connty.  The  matciials  making  up  this  lof),sc  mass  were  not  derived,  to 
any  great  extent,  from  the  nnderlying  Trenton  rocks,  but  came  from 
the  metaniorphic  regions  of  the  north.  SYhetber  brought  by  the  cur- 
rents and  flow  of  the  waters,  or  transported  adhering  to  tlie  sides  of 
those  slow  moving,  pale  green  mountains,  the  ice-bergs  ;  or  ground  and 
pushed  and  moA'ed  along  by  creeping,  all-powerful  glaciers,  wo  shall 
never  perhaps  positively  know.  All  of  these  causes  may  bave  contribu- 
ted to  these  results,  but  the  appearance  of  the  gravel  beds  themselves 
indicate  the  long-continued  action  of  water.  This  is  much  more  evi- 
dent in  the  AN'inuebago  than  in  the  Stephenson  county  gravel  beds. 
The  railroad  track  fi'om  Beloit  to  Caledonia,  e\'cry  few  miles,  cuts 
through  the  top  of  long  undulating  swells  of  laud.  These  swells  are 
pure,  unmodified,  unstratified  drift.  They  are  made  up  of  assorted  and 
well  rounded  gravel  of  all  sizes,  from  that  of  a  pistol  bullet  to  that  of  a 
goose  egg,  intermingled  with  a  white  or  yellowish-white  sand,  and  occa- 
sional small  boulders,  and  are  sometimes  ten  or  lifteeu  feet  in  thickness. 
All  the  railroads  exhibit  the  same  beds  along  their  tracks,  though  in  a 
a  less  marked  degree.  Every  township  in  the  county  has  more  or  less 
of  these  gravel  beds,  and  their  underlying  associate  deposits  of  clay 
and  sand.  Along  some  of  the  prairies,  and  in  the  little  streams,  huge 
boulders,  the  size  of  a  haycock,  are  sometimes  seen,  iwrtially  sunk  into 
the  soil  by  their  great  weight.  Two  of  these  particularly  attracted  our 
attention.  One  was  black  as  night,  but  bisected  through  the  middle  by 
a  flame  of  flesh-colored  granite  three-fourths  of  an  inch  in  thickness. 
AYe  once  saw  one  precisely  like  it,  and  evidently  from  the  same  locality, 
in  Clark  connty,  Missom-i.  The  other  was  flame-colored  and  planed 
smooth  on  two  sides,  nearly  at  right-angles,  evidently  by  glacial  action. 
These  lost  or  transported  rocks,  tlie  story  of  whose  journey  from  the 
north  is  wrapped  in  so  deep  mystery — clay  and  sand-banks,  with  faint 
bues  of  stratification  in  some  instances,  assorted  gravel  beds,  nuggets 
and  boulders  of  copper,  rounded  to  smoothness  by  erosion  of  the  waters  ; 
all  these,  left  in  their  present  positions,  by  the  fingers  of  the  retiring 
seas,  slightly  modified,  hi  some  cases,  by  subsequent  agencies — make  tlie 
study  of  the  drift  in  tliis  county  attractive,  and  are  full  of  lessons  of 
thought  to  the  contemplative  mind. 

A  more  i»articular  description  of  the  materials  in  these  and  similar 
gravel  beds  will  be  reserved  until  our  report  upon  Ogle  covmty  is 
written. 
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The    Trenton    Formation. 

The  Galena  imfx^wc.— Two-tliirds  of  tiiis  county  i.s  iiuderlaidby  tliis 
rock.  It  is  a  beavy-bedded,  yellowisli,  cicaiu-colored,  dolomitic  lime- 
stone, compact,  irregular,  somewhat  crystaline  towards  tlie  middle  and 
bottom  strata,  light-colored,  porous,  crumbling,  and  full  of  sand  in  little 
cavities  toward  the  top.  In  some  localities  th-e  bottom  layers  pass  grad- 
ually into  the  blue  slialy  parts  of  the  Blue  division,  so  that  it  is  difficult 
to  place  the  line  of  demarcation  between  the  two.  An  iinaginaiy  line 
entering  the  county  about  the  southeast  corner  of  the  t(_)wnship  of  Eoscoe, 
drawn  thence  in  a  south-east  course  until  Eock  river  was  reached  ; 
thence  extended  round  in  a  slight  bend  towards  the  north-\\'est,  until 
-within  a  short  distance  of  the  Pecatouica  river,  at  a  point  about  four 
miles  west  of  its  mouth;  thence  meandering  along  the  Pecatonica  from 
one  to  two  miles  south  of  the  thread  of  that  stream,  until  tlie  western 
boundary  line  of  the  county  was  reached;  thence  starting  south  and 
keeping  around  the  boundary  line  to  the  place  of  beginning,  and  eiii- 
braciug  al)Out  two-thirds  of  tlie  county,  would  indicate  the  superficial 
extent  of  tliis  division,  to  which  would  ha\e  to  be  added  a  narrow  strip, 
extending  from  the  \-illage  of  Pecatc.mica,  up  towards  and  nearly  to  the 
north-western  corner  of  the  county.  The  most  notable  (piarries  and 
outcrops  within  these  boundaries  were  the  following.  The  first  heavy 
outcrop  ot  the  Galena  limestone  exposed  on  Eock  river,  after  it  flows 
upon  the  same,  is  about  three  miles  above  Eockford.  A  high  bluff'  on 
the  north  bank  of  the  river  jiresents  a  bold  escarpment,  some  seventy- 
five  feet  in  highth.  At  this  place  a  large  quarry  is  opened.  The  stones 
are  hard,  compact,  and  subcrystaline,  and  burn  into  the  very  best  quick 
lime.  A  little  steamer,  towiug  a  couple  of  stone  boats,  makes  daily 
trix)s  in  the  summer  seas(jn  from  this  point  to  the  perpetual  jSTcw  York 
lime-kiln  in  the  city  of  Itockford,  transporting  thither  the  large  quanti- 
ties of  stone  daily  burned  into  lime  at  this  greedy  stone-devouring  kiln. 
Drifting  down  to  the  city  we  find  the  next  heavy  outcrops.  One  mile 
cast  of  Eockford,  along  a  prairie  ridge,  there  is  an  exposure  abi )ut  forty 
feet  thick,  where  a  light  colored,  whitish,  frialjle  stone  is  quarried  to  a 
cousideral)le  extent.  In  the  timber  ridge,  about  one  mile  north  of  the 
fair  grounds,  is  another,  about  ninety-six  feet  in  thickness,  where  the 
workmen  have  penetrated  entirely  tlirough  the  Galena  limestone,  and 
alioiit  li\e  feet  into  the  lilue  limestone  behiw  it.  The  line  of  demarca- 
tion is  strongly  defined,  ^"^o  brick  wall  bnihled  upon  a.  stone  foundation 
e\er  presented  a  more  nnirked  conti'ast.  Three  miles  below  the  <'ity,  in 
a  bluff'  on  the  west  bank  of  the  ri\'er,  is  a  worked  outcrop  thirty-five 
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fiH't  thick.  Tlie  blufts  hero  prcsont  ;i  bohl  and  pictarcs(iue  IVoiil.. 
Chimbering  viije.s  festoon  tlioir  tiicc.  A  crown  of  timber  sits  aloiii;- 
their  luow.  A  narrow  strip  of  greensward  rnns  along  tlieir  base,  on 
which  the  shad(n\'s  of  some  gracefnl  ehns  (U'light  to  lie.  The  ri\'er, 
broad  and  many-A  oiced,  goes  careering  by.  There  are  few  more  refresh- 
ing spots  than  this,  of  a.  hot  summer  day,  when  tlie  lierce  sun  is  beating 
down  on  cliff  and  terrace,  (Uisty  road,  and  murmuring  river. 

Some  half  a  dozen  miles  below  this,  and  not  far  from  the  Ogle  county 
line,  is  an  exposure  in  the  timber,  about  six  feet  deep.  Thus  the  valley 
of  Rock  river,  for  two-thiids  of  its  extent  in  Wiunebago  county,  is  hol- 
lowed out  of  tbe  Galena  limestone. 

The  Galena  division  of  the  Northwestern  Railroad  enters  the  county 
near  the  village  of  Pecatonica,  on  the  west,  and  leaves  it  at  the  village 
of  Cherry  Valley,  on  the  east  line.  In  all  its  cuts  and.  excavations  it 
shows  the  lead-bearing  I'ocks.  It  passes  nearly  over  the  center  of  that 
part  of  the  couutj'  colored  to  represent  them.  At  Olierry  Valley  a  heaxy 
quarry  of  these  cream-colored  limestones  has  been  worked,  out  of  which 
the  massive  stone  for  the  railroad  bridge  and  piers  at  this  place  were 
taken.  Out  of  a  cre'S'ice  in  this  quarry  several  nuggets  of  pure  copjjer 
were  taken,  the  larger  of  which  were  sold  to  the  tinners,  or  found  their 
way  into  eastern  museums.  Between  Roekford  and  Winnebago  station 
there  exist  several  light  exposures,  where  excavations  are  made  through 
the  low  hills. 

Two  miles  and  a  half  below  Cherry  Valley,  down  the  Kishwaukee,  is 
a  lime  kiln,  where  we  found  a  man  asleep,  and  all  our  hammering  in 
the  quarry  did  not  wake  him.  A  good  lime  is  here  burned  out  of  the 
Galena.  A  mile  further  down,  at  Trink's  quarry,  an  exposure  of  fifteen 
or  twenty  feet  is  laid  bare,  and  many  cords  of  stone  have  been  taken 
away.  In  the  bottom  of  this  quarry  we  found  a  curious  genius,  boring 
away  ■nith  a  horse-power  drill  for  a  deposit  of  copijer,  on  the  faith  of 
the  witch  hazel  and  some  pieces  of  float  copper,  found,  according  to 
neighborhood  tradition,  in  the  quarry  years  ago.  The  Kishwaukees, 
before  and  after  their  confluence,  cut  into  the  Galena  for  their  whole  dis- 
tance in  the  county,  and  all  their  hills  and  banks  show  its  unworkcd 
and  weather-stained  outcrops. 

One  of  the  heaviest  outcrops  in  the  county  is  a  little  east  of  the  sta- 
tion of  Harlem,  on  the  railroad  leading  from  Roekford  to  Caledonia. 
The  cut  passes  through  a  rocky  hill,  several  hundred  yards  in  length 
and  about  eighty  feet  in  depth,  at  the  comb  of  the  elevation.  A  side 
track  passes  through  the  great  ditch,  on  which  cars  are  switched  and 
left  to  be  loaded.  Derricks  on  either  side  lift  the  massive  stones,  and 
gently  lower  them  on  the  cars.  The  strata  here  are  massive  and  solid. 
They  furnish  splendid  material  for  heavy  railroad  masonry,  and  many 
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hands  are  kept  constantly  emf)lo\'ed  blasting  them  from  their  adaman- 
tine foundations.  We  know  of  no  quarrj'  in  i^orthern  Illinois  so  valu- 
able as  this  for  railroad  purposes  and  convenience.  The  top  of  the  hill 
is  covered  with  a  tine,  limej^,  M'hite  clay.  Gra^s-el  and  boulders  also 
abound  in  the  neighborhood.  About  Winnebago,  Argyle,  and  along 
south  of  Harrison,  are  many  light  quarries  worked  into  the  Galena.  In 
fact,  without  fiurther  particularizing,  all  that  part  of  the  county  bounded 
by  our  imaginary  line  circumscribing  the  Galena,  is  underlaid,  at  no 
great  depth,  by  this  famous  lead-bearing  rock. 

The  only  fossil  found  in  abundance,  is  the  characteristic  BeceptacuUtes 
sulcata.  The  quarrymen  and  miners  speak  of  it  as  the  "honey  comb," 
"sunflower  coral,"  or  "lead  fossil."  About  Eockford  specimens  are  ex- 
ceedingly numerous,  but  generally  break  to  pieces  before  finding  their 
Avay  into  the  cabinet,  on  account  of  the  friable  nature  of  the  upper  strata, 
in  which  they  are  mostly  found.  Judge  Miller  has  a  specimen  almost 
as  round  as  an  apple.  This  specimen,  when  we  were  in  Eockford,  was 
borrowed  by  an  enthusiastic  geologist,  and  we  did  not  see  it.  But  few 
other  fossils  were  found. 

The  Bhie  Linientone. — The  Blue  limestone,  or  Trenton  proper  of  the 
the  older  western  geologists,  next  succeeds  the  Galena  in  the  descending- 
order.  It  is  largely  developed  in  the  northern  and  north-western  part 
of  the  county.  It  is  here  a  tliin-bedded,  bluish-gray  limestone,  calcare- 
ous, or  with  a  lime  base — but  some  of  the  shaly  partings  have  a  clayey 
base.  In  the  botti.im  of  the  deeper  quarries,  a  verj^  blue  strata  always 
exists.  This  is  massive,  and  conchoidal  or  glassy  in  fracture,  and  in  the 
mining  region  is  known  as  the  "glass  rock."  Aline  drawn  from  a  point 
in  the  western  boundary  line  of  the  county,  some  two  or  three  miles 
north  of  where  the  Pecatonica  river  enters  it,  along  the  north  edge  of 
the  alluvial  bottom  of  this  stream  to  a  locality  about  midway  between 
Shirlaud  and  Eockton ;  thence  east  of  north  to  the  northern  boundary 
line  of  the  county ;  thence  west  round  the  county  line  to  the  place  of 
beginning,  would  bound  the  superficial  area  underlaid  by  this  deposit, 
except  that  the  extreme  western  part  occasionally  shows  beds  of  i^assage 
into  the  overlying  Galena,  and  except  that  a  considerable  patch  of  the 
Blue  rocks  exist  in  the  extreme  north-eastern  part  of  the  county. 

The  first  and  second  railroad  cuts,  east  of  Shirland,  made  by  the 
Western  Union  Eailroad  in  excavating  for  their  track,  afford  the  best 
exposures  examined  for  investigating  the  Blue  limestones  of  the  Trenton 
series.  The  first  is  about  eight  hundred  feet  long  and  thirty  feet  deep, 
the  second  is  about  four  hundred  and  fifty  feet  long  and  fifteen  feet 
deep.  The  rocks  are  of  a  whitish-gray  color,  with  conchoidal  fracture, 
becoming  darker  colored  as  the  lower  strata  of  the  quarries  are  reached. 
Fui-tber  west,  about  Durant,  the  stone  shoAvs  a  nearer  approximation, 
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in  litliological  cliaiactcrs,  to  tho  Galeiui.  The  elevations  here  are 
capped  A\'ith  the  hxtter  rock.  The  Sn);'ar  ri\'er  hills  are  rock  ribbed 
with  the  division  of  the  Trenton,  now  nnder  consideration. 

The  fossils  noticed  in  the  railroad  cnts  near  Shirland,  were  so  nnmer- 
ons  as  to  make  their  description  at  this  time  too  tedions.  They  were 
mostly  small  and  fragmentary.  Sotiu^  of  the  thinner  and  more  shaly 
strata  are  covered  with  shells,  fragments  of  trilobites,  stems  of  the  en- 
crinites,  and  pieces  of  corais,  so  thick  as  to  resendjle  masses  of  fossils 
stnck  together  by  some  adhesive  paste.  Tin-  sanu»-  limestones  at  Dixon 
are  exactly  similar  in  appearance. 

Tin-  Buff  Limestone. — This  is  an  unevenly  bedded,  somewhat  argilla- 
ceons  or  clayey  dolomite.  It  is,  for  the  most  part,  of  a  light-yellowish 
or  brownish  color,  shading  into  blue  towards  the  bottom  of  the  quarries; 
is  not  very  homogeneous  in  composition  or  stratification,  presenting  in 
some  of  its  layers  an  earthy  and  in  some  a  crystaline  appearance.  In 
every  outcroi>,  worked  to  any  considerable  extent,  the  lower  layers  be- 
come quite  massive,  and  of  a  dark-blue  color.  When  first  taken  out 
this  blue  stone  presents  a  beautiful  appearance,  and  no  materials  make 
handsomer  mason  work;  but  when  exposed  to  the  weather  for  some 
length  of  time,  the  dark,  rich,  blue  color  fades  into  a  dirty,  whitish-blue, 
not  so  beautiful  as  the  original  color.  This  rock,  however,  makes  a 
good  building  stone,  bnt,  on  account  of  its  earthy  Iwse,  does  not  burn 
into  a  good  lime.  Bnt  a  limited  portion  of  the  county  is  underlaid  by 
this  formation.  If  from  two  points  in  the  boundary  line  between  Wis- 
consin and  Illinois,  distant  from  Eock  ri\'er  on  each  side  three  or  four 
miles,  we  extend  two  lines  southward,  following  the  general  course  of 
the  river,  but  drawing  gradually  nearer  together  until  a  point  in  the 
center  thread  of  the  stream  was  reached,  one  or  two  miles  south  of  the 
north  line  of  Harlem  township,  the  tongue  of  land  thus  inclosed  would 
represent  this  portion.  The  chief  outcrops  of  the  formation,  and  in  fact 
the  only  ones  where  it  can  be  satisfactorily  examined,  are  at  Beloit,  a 
short  distance  within  the  State  of  Wisconsin,  and  at  Eocktou,  about  the 
middle  of  our  tongue-shaped  strip  of  land.  The  quarry  at  this  latter 
place  is  opened  on  the  north  face  of  a  low  range  of  hills,  ranging  along 
the  south  bank  of  Eock  river,  and  distant  one  mile  from  the  village. 
The  outcroi>,  as  here  w(jrked,  is  forty-five  feet  thick,  and  answers  well 
to  the  above  description,  except  that  the  upper  ten  oi-  fifteen  feet  re- 
semble beds  of  passage  into  the  overlying  division.  This  outcrop,  to- 
gether with  its  closely  resembling  ones  at  Beloit,  in  Wisconsin,  and  at 
Winslow,  in  Stephenson  county,  and  at  Martin's  Mill,  in  Wisconsin,  ex- 
hibits about  the  following  section : 
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1.  Liglit  colored,  choculatebrown  claj,  covered  with  .1  thin  soil,  full  of  large,  unworn  gravel, 

not  apparently  transported,  but  the  nndeciinipohed  parts  of  .shaly  strata  or  layers  former- 
ly decayed  or  rotted  into  clays,  about 5  feet 

2.  Thin  bedded,  bluish-yellowish  strata  or  layers,  breaking  with  a  roore  or  less  glassy  fracture, 

and  in  some  cases  having  a  vitreous  appearance,  and  in  all  cases  resembling  correspond- 
ing \3y  ers  in  the  overlying  limestone 15  feet 

3.  A  layer  resembling  the  last,  but  heavier  bedded  and  duller  colors 6  feet 

4.  One  and  sometimes  two  layers,  separated  by  clayey  shales  and  loose  clays,  of  heavy  bedded, 

massive,  very  blue  limestone,  with  less  conchoidal  fracture  than  corresponding  layer  in 

Blue  limestone 4  feet 

5.  Heavy  I'cdded,  massive,   dull  sand  colored  limestone,  very  impure,   breaks  into  irregular 

masses,  and  to  the  tongue  has  both  a  sandy  and  clayey  taste 7  feet 

6.  Clays,  and  clayey  and  snudy  shales 3  feet 

The  upper  part  of  all  these  ontcrop.s,  in  our  judgment,  differs  in  but 
a  slight  degree  from  quarries  in  the  Blue  limestone  of  the  same  thick- 
ness. The  lower  part  of  the  quarries,  for  four  or  five  feet  abo\'e  and 
below  the  blue  strata,  has  a  more  marked  difference.  But  inasmuch  as 
Professor  Whitney,  and  other  eminent  geologists,  class  these  quarries 
as  the  Buff  limestone,  and  inasmuch  as  the  types  of  cliaracteristic  fos- 
sils are  somewhat  different,  we  shall  describe  and  map  them  m  these 
reports  as  belonging  to  this  division  of  the  Trenton  formation. 

Fossils. — The  characteristic  fossils  of  the  Buff  limestone,  observed  at 
Eockton,  consist  of  fragments  and  indistinct  traces  of  fucoids  :  Cephalo- 
]}oda,  of  the  genus  Orthoceras,  Cyrtoci-ras  and  Lifintes  ;  Qasteropoda,  of 
the  genera  Plenrotovwrld  and  Murchisoaia  ;  Brnchinpoda,  of  tlie  genera 
Orthls  and  iStrophomeiui  ;  Lamellihrnnchiata,  of  the  genera.  TeUinomi/a 
and  Amhonychiii ;  and  zoophytes  or  roraJs  in  fra.gineuts. 

The  I'leurdtoinarid  snlminlcii,  OiiCdccnts pioulion,  Tellinomya  cinieafn, 
Ormocen(.'<teniiiJih(iii,  TcIHikdiii/ii  vfiifricostt,  and  sjiecies  of  Ortkuccra  aiul 
Ambonychia,  are  tlie  fossils  occurring  in  tlic  greatest  abundance.  The 
casts  of  some  of  these  come  out  in  great  perfection. 

£J  (■  o  n  0  m  i  <■  <(  1    (i  c  ol  <>  g  y  . 

BuUdiiuj  Stone. — All  three  of  the  al)ove  described  formations  or  divi- 
sions of  the  Trenton  rocks  furnish  stone  adapted  for  building  and  ordi- 
nary mason  work.  Especially  is  tliis  true  of  the  Galena  limestone. 
The  quarries  at  Harlem  and  (Jhcrry  \"alley  furnish  excellent  materials 
for  solid  and  massive  railroad  luasoiiry.  The  public  scdiool  building  in 
the  city  of  Kockford  is  a  model  of  architectural  beauty,  and  solid  impo- 
sing grandeur.  No  painter's  art  could  improve  its  iircsent  rich,  warm 
color.  The  beautiful  cream  colored  residences  scattered  about  th(^  city, 
present  an  equally  striking  appearance.  When  dressed  and  laid  up  of 
equal  thickness,  nothing  can  excel  the  effect  of  these  stone  residences. 
We  have  heard  much  said  of  the  beauty  and  aristocratic  appearance  of 
brown-stone  fronts  in  other  wealthy  cities  ;  but  no  stone  ever  quarried. 
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unless  it  be  the  marbles  or  the  flesh-colored  granites,  presents  a  more 
striking,  solid,  home-like  ai)pearance  than  these  same  cream  colored 
limestones  of  the  Forest  City.  When  built  up  as  these  people  know 
how  to  build  thi  m,  they  are  an  architectural  miracle  of  stone  and  mor- 
tar. The  rich,  warm,  soft,  cream  color  attains  its  richest,  warmest  and 
softest  hues  in  the  stones  taken  from  the  Eockford  quarries.  It  bathes 
them  with  a  tint  beautiful  as  Xature  uses,  \\hen,  with  a  brash  of  sun- 
beams, she  lays  her  golden  yellow  upon  the  ripe  ears  of  corn.  And 
not  only  is  the  material  beautiful,  but  it  is  lasting,  seasoning  when  long 
exposed  into  almost  the  hardness  of  granite  icself.  Let  wealthy  build- 
ers hereafter,  instead  of  sending  for  :\lilwaukee  brick  to  put  into  their 
palatial  residences,  go  to  the  rich  outcrops  of  the  Galena  limestone,  and 
dig  from  thence  a  budding  material  every  way  more  durable,  more 
beautiful,  and  more  simply  grand. 

The  Buff  and  the  Blue  also  furnish  stone  of  good  quality  for  all  or- 
dinary mason  work,  and  it  is  easily  quarried  and  easily  worked.  The 
dark  blue  strata,  when  handsomely  dressed  and  laid  up,  either  by 
itself,  or  alternating  with  the  lighter  colored,  presents  a  picturesque 
and  quaint  appearance ;  but  the  colors  are  not  fixed  and  fast  like  that 
of  the  Galena. 

Lime. — The  Buff  limestone,  of  Eockton,  will  not  burn  a  good  quick- 
lime, but  would  doubtless,  if  properly  managed,  make  a  fair  hydraulic 
lime.  Some  of  the  Blue  limestones  will  make  a  fair  quick-lime ;  but 
the  Galena  limestone  excels  all  others  in  the  quality  of  tliis  useful  ma- 
terial, which  can  be  obtained  in  inexhaustible  quantities  from  its  con- 
venient quarries.  The  ISTew  York  perpetual  patent  lime  kiln  in  the  city 
of  Eockford,  before  referred  to,  turns  out  thousands  of  bushels  every 
summer  month  of  an  excellent  building  and  whitewashing  lime.  It  is 
a  high  structure,  perhaps  ten  feet  in  diameter  within  its  circular  walls. 
Perpetual  fires  burn  away  at  the  bottom ;  the  sinking,  glowing  mass  is 
constantly  replenished  at  the  top  with  cart  loads  of  stones  the  size  of 
a  man's  fist ;  and  daily  from  the  lime  pot  below  the  hot,  dusty,  crumbly 
stones,  soon  to  be  transformed  by  the  hissing  touch  of  water  into  white 
floury  lime,  are  shoveled  into  a  convenient  store  house. 

Sands  and  Clays. — Sands  for  all  economical  purposes  are  found  almost 
anywhere  along  the  river  banks,  or  may  be  dug  from  thickly  strewn 
drift  deposits.  Clay,  to  burn  into  a  good  common  red  brick,  may  be 
had  in  almost  any  of  the  underlying  subsoils.  The  subsoil  clays  just 
above  the  soldiers'  old  camping  grounds,  a  mile  or  two  above  Eockford, 
are  of  excellent  quality  for  brick  making  purposes.  While  there  last 
summer,  a  powerful  compressing  machine,  called  "  The  Little  Giant," 
we  beheve,  operated  by  a  steam  engine,  was  at  work  pressing  dry  dust 
into  bricks  solid  enough  to  be  handled.    These,  when  burned,  came  out 
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a  beautiful  dierry  color,  rivaling  in  appearaiice  and  richness  of  color- 
ing the  far-famed  Philadelphia  cherry-colored  hrick.  If  the  experiment 
then  being  tried  proves  a  success,  auothei-  branch  of  manufacturing  in- 
dustry will  be  added  to  the  many  already  possessed  l>y  this  energetic 
little  city. 

Mineral  ircaJth.—Oi'  this  the  c<iiinty  possesses  very  little.  Althougli 
covered  to  so  large  an  extent  by  the  real  lead-bearing  rocks,  no  bodies 
of  mineral  have  ever  licen  found  in  the  county.  Tiaces  of  lead  are 
found  in  maiiy  of  the  worked  c.\]iosures,  and  bits  of  float  mineral  are 
often  picked  up  in  the  gra\el  beds  ;  but  these  are  simply  matters  of  cu- 
riosity, and  denote  no  workable  bodies  of  the  lead  ore.  The  modes  of 
occurrence  of  the  galena  or  lead  ore  over  the  lead  basin  aie  very  jiecu- 
liar.  A  few  well  known  centres  of  deposit  exist.  A  radius  of  a  few 
miles  around  these  secins  to  lie  productive.  All  outside,  e^•en  where  the 
conditions  would  seem  to  be  favorable,  is  unproductive. 

Bog  iron  ore  exists  a))oiit  many  of  the  sjirings,  but  for  economical 
purposes  the  deposit  is  worthless.  Copper,  in  its  pure  state,  is  often 
met  with.  No  deposit  of  the  metal  exists.  It  is  all  float  material, 
found  in  connection  \\\i\\  the  drift,  and  comes  originally  from  the  Lake 
Su]>erioi'  copper  (lejiosits.  A  (■re\i<e  in  the  Galena  rocks  at  Clierry 
Valley  had  a.  consideralile  quantity  of  float  eo[)])cr  dejiosited  in  it.  It 
has  all  been  removed.  A  railroad  lal)orer  found,  in  a  giavel  bed  in  the 
southeastern  part  of  the  county,  a  boulder  or  nugget  weighing  fourteen 
pounds.  He  sold  it  to  a  tinner,  who  shipped  it  to  Chicago,  and  it  found 
its  way  into  the  general  copper  trade.  Hon.  Anson  S.  3Ii]ler,  of  Eock- 
ford,  has  in  his  cabinet  of  minerals  a  handsome  specimen  of  several 
pounds  weight,  found  in  digging  a.  well  some  thirty  feet  below  the  sur- 
face. But  all  these  are  rather  matters  of  inttresting  speculation,  i\nd 
are  not  of  much  economical  value  to  the  county. 

Peat. — 1^0  jicat  beds  of  valu(>  were  noticed  in  the  examinations  of 
this  county.  The  land  is  too  well  di'ained  to  afford  favorable  conditions 
for  the  growth  of  this  useful  material.  In  the  region  of  Sugar  ri\cr, 
in  the  sloughs,  swales  and  marshes  there  existing  to  a  limited  extent, 
and  about  the  rise  of  sonic  of  the  small  streams  south  of  Eock  river, 
some  small  beds  of  im]K'rfect  pea^t  and  black  muck  doubtless  do  exist; 
but  they  will  nexer  Ix^  of  \-alue  as  a  fuel,  and  are  only  adai)ted  for  use 
as  a  fertilizer  of  the  soil. 

Fntif. — .Vpples  and  ])ears  of  the,  hardy  varieties  succeed  well,  and 
more  than  enough  for  home  consumption  is  laised.  The  garden  fruits 
produce  large  crops.  The  sonu'what  sandy  nature  of  the  soil  is  well 
adapted  to  the  strawbeiiy.  AVc  saw,  Avhen  there,  patches  of  ground 
blushing  red  with  this  delicious  fruit.  The  crop  of  leaves  was  not 
heavy,  but  the  l.)erries  la.y  thick  in  tempting  bunches  over  the  ground. 
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Boys  and  women,  with  red  stained  bands,  were  gatliering  theiii  into 
baskets  for  the  Eockford  market.  Orchards  planted  in  nnexposed  situa- 
tions, or  properly  ])rotected  by  timber  belts,  bear  well,  and  the  cri)])  is 
remunerative  and  reasonably  sure.  Hardj-  vines,  with  winter  ])rote(;- 
tion,  bear  bountiiully,  and  may  be  made  a  source  of  profit.  The  straw- 
berry, currant,  and  gooseberry  may  be  laised  in  great  abundance  witlj- 
out  protection.  The  strawbeiry,  however,  does  better  with  a  covering 
of  coarse  straw  during  the  winter,  which  need  not  be  removed  in  the 
spring. 

As  to  the  grape  groM'ing  and  wine  iiroducing  facilities  of  this  part  of 
the  State,  we  refer  those  desirous  of  further  information  to  our  report 
upon  Whiteside  county,  where  the  subject  has  received  more  attention 
from  the  horticulturists. 


I  n  d  i  ((  n    Ant  i  qu  i  ties. 

The  Indian  race  is  fading  away  before  the  lesistless  march  of  Anglo- 
Saxon  civilization.  At  his  present  rai^id  decresise  the  Indian  will  soon 
be  a  historic  man.  But  he  has  left  memorials  which  will  last  when  the 
proudest  builded  monuments  of  his  all-conquering  foes  have  crumbled 
into  obli^'ion.  The  geography  and  significance  of  our  Indian  names  is 
a  A'ery  wonderful  subject.  Flint  arrow  points  and  s]>ear  heads  are  fre- 
quently picked  up,  while  stone  axes  and  smooth,  oblong  instruments, 
sharp  at  one  end,  and  used  for  skinning  animals,  are  of  not  unfrequent 
occurrence. 

But  the  most  common  objects  of  interest  to  the  anti<)uarian  are  the 
mounds,  in  common  speech,  thought  to  be  of  Indian  origin.  The  mound 
builders,  whoever  they  were,  once  swarmed  in  the  valleys  and  wood- 
lands, sat  dowji  upon  every  picturesque  spot  along  the  streams,  and 
left  their  mound-builded  structures  as  memorial  monuments  of  their 
busj  lives.  We  shall  not  in  this  place  discuss  their  age  or  their  origin, 
but  simply  describe  some  of  the  most  prominent  ones  noticed  in  this 
county.  They  do  not  belong  to  its  geology,  .but  they  are  matters  of 
great  interest  to  thoughtful  men.  The  antiquarian  and  archaiologist, 
if  not  geologists,  are  laboring  in  a  field  close  bordering  upon  the  do- 
main of  that  earth-delving  science. 

Three  classes  of  these  mounds  were  noticed  and  examined.  There 
was  the  common  round  mound,  from  ten  to  fifteen  feet  in  diameter,  and 
from  two  and  a  half  to  five  feet  high.  Mounds  of  this  description  are 
very  numerous.  There  is  a  large  group  of  them  on  the  banks  of  Eock 
river,  six  or  seven  miles  below  Eockford.  At  many  other  places  along 
this  stream  they  exist  in  scattered  groups.  On  the  north  bank  of  the 
river,  within  the  city  limits  of  Eockford,  and  a  short  distance  above  the 
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bridge  on  Main  street,  several  very  large  ones  are  preserved  in  the  pri- 
vate grounds  of  citizens.  But  the  locality  where  they  are  met  with  In 
the  greatest  numbers  is  on  the  banks  of  the  Kishwaukee,  in  the  south- 
eastern part  of  tlie  county,  near  the  confluence  of  the  two  streams  of 
that  name.  Scores  of  them  are  scattered  about  here,  and  scores  more 
have  beeu  nearly  obliterated  by  the  sacriligious  ploughshare  of  the 
white  man.  The  oldest  inhabitants  recall  many  occasions  where  bands 
of  Indians,  pilgrim-like,  returned  to  these  silent  mounds,  and  held  over 
them  for  days  their  mystic  powwows. 

The  oblong  shaped  mound  is  of  much  rarer  occurrence.  At  the  lo- 
cality in  Eockford  already  alluded  to  there  is  a  very  remarkable  one. 
It  is  one  hnndred  and  thirty  feet  long,  about  twelve  feet  wide  at  the 
base,  and  three  or  four  feet  high. 

!Near  by  this  one  is  a  mound  of  the  third  class,  or  those  having  a  fan- 
ciful resemblance  to  some  form  of  animal  life.  In  liockford  it  is  known 
as  the  "  Turtle  mound."  But  it  resembles  an  aligator  with  his  head 
cut  off  more  than  it  does  a  turtle.  "We  give  its  dimensions  :  AVhole 
length,  one  hundred  and  tifty  feet;  widtli,  opposite  fore  legs,  fifty  feet; 
width,  opposite  hind  legs,  thirty-nine  feet;  length  of  tail,  from  a  point 
opposite  hind  legs  to  end  of  tail,  one  hundred  and  two  feet;  length, 
from  a  point  opposite  hind  to  a  point  opposite  fore  legs,  thirty-three 
feet ;  distance  from  opposite  fore  legs  to  where  neck  should  begin,  fif- 
teen feet. 

These  measurements  were  not  made  with  exactness,  bnt  are  simply 
paced-off  guesses.  The  figure  lies  up  and  down  the  river,  on  a  line 
almost  north  and  south,  the  tail  extending  northwaixl.  The  body  rises 
into  a  mound  as  high  as  a  standing  man.  The  feet  and  tail  gradually 
extend  into  the  greensward,  growing  less  distinct  and  indefinable,  un- 
til tliey  cannot  be  distinguished  from  the  surrounding  sod.  The  mea- 
surements across  the  body  at  the  legs  include  those  a])pendages,  which 
are  only  a  few  feet  long. 

The  effigy,  whetlier  of  aligator,  lizard,  or  turtle,  seems  to  be  headless, 
and  no  depression  in  the  surrounding  soil  would  indicate  that  the  ma- 
terials out  of  which  it  is  constructed  were  obtained  in  its  immediate 
vicinity. 

It  :s  a  curious  structure,  and  one  would  like  to  know  its  true  history 
as  he  looks  upon  its  partially  defaced  form.  "What  were  its  uses,  and 
who  builded  its  uncouth  animal  proportions,  may  be  better  answered 
by  the  researches  of  the  antiquarian  than  b^'  the  speculations  of  the 
geologist. 


CHAPTER  YI. 

BOONE   COUNTY. 

This  is,  perhaps,  the  smallest  couuty  in  the  State,  comprising  only  ei^ht 
townships  of  land.  It  is  twenty-four  miles  long  from  north  to  south, 
and  twelve  miles  wide  from  east  to  west,  and  conse(j[uently  contains 
only  two  hundred  and  eiglity-eight  square  miles.  It  is  situated  in  the 
north  tier  of  counties  of  the  State,  a  little  east  of  the  center  of  the  same. 
Its  boundaries  are  as  follows:  on  the  east,  McHenry  county;  on  the 
south,  DeKalb  county ;  on  the  west,  Winnebago  county  ;  and  on  the 
north,  the  State  of  Wisconsin. 

Its  physical  geography  is  not  remarkable,  and  the  general  face  of  its 
surface  not  dissimilar  to  that  of  ueighboi'ing  counties. 

The  townships  of  Spring  and  Flora,  and  in  fact  all  that  part  of  the 
county  south  of  the  Kishwaukee,  may  be  calleil  a  treeless  prairie,  char- 
acterized by  long,  low,  undulating  rolls,  and  low  ranges  of  hills  and 
ridges.  In  some  i)laces  it  is  flat,  with  swales  and  sloughs  of  limited 
extent,  between  moist  marshes  and  black,  fat  meadow  lands.  A  few 
trees  skirt  along  Coon  creek  in  the  south-west,  and  scattered  patches  of 
timber  in  one  or  two  other  places  relieve  the  level  landscape.  A  broad, 
rich,  comparatively  level  Illinois  prairie,  these  hundred  noble  sections 
preserve  yet  some  of  that  primitive  beauty,  which  gave  two  townshi]»s 
their  names.  Before  the  busy  teeming  millions  of  the  sons  of  toil 
swarmed  over  the  fertile  West,  prairie  flowers,  in  spring-like  beauty 
and  autumnal  glory,  bloomed,  where  now  the  glancing  plow-share  turns 
the  spring  furrow,  and  the  golden-ripened  wheat  fields  dally  with  the 
fugitive  winds.  The  purple  and  golden  clouds  of  flowers,  that  used  to 
lay  on  these  prairies,  are  now  no  more ;  but  in  their  place  the  tasselled 
Indian  corn  waves  its  head,  and  men  are  growing  rich  from  the  cultiva- 
tion in  useful  crops  of  these  old  flower-beds  of  nature. 

But  leaving  these  prairies,  the  county  changes  its  appearance  north 
of  the  Kishwaukee.  It  becomes  rougher  and  more  rolling.  Although 
still  good  for  agricultural  purposes,  the  soil  becomes  thinner  and  lighter 
colored.  More  streams  are  met  with.  These  are  margined  with  hOls  to 
some  extent,  and  hilly  barrens.     Wide  stretches  of  rather  light  timber 
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and  brushwood  extend  for  miles  along  the  streams  and  o\'it  the  inter- 
vening highlands.  Here  and  there  a  grove  of  better  timber  may  be 
seen.  Small  prairies,  prairie  openings,  and  long  stretches  of  prairie 
still  exist  iu  every  directioji,  but  it  soon  becomes  difficult  to  tell  whether 
the  rattier  poor  timber  ov  the  irregular  prairie  land  predominates,  es- 
pecially after  passing  n(_'arl}'  into  tlie  northern  third  of  the  comity. 

The  same  general  remarks  apply  to  this  third  of  the  county,  except 
that  considerable  wet  and  swampy  land  is  noticed.  Many  of  the  streams 
of  the  c()unty  take  their  origin  in  these  low  lands.  The  noitli-western 
part  of  the  county  has  considerable  prairie,  and  much  wet  land  ;  the 
north-easteru  has  more  timber,  is  higher  and  dryer,  and  on  towards  the 
"Big  fdot"  praii'ie,  in  Wisconsin,  contains  good  farming  lands. 

Tlie  timber  consists  mostly  of  black,  white,  burr,  red,  yellow,  and 
some  rarer  varieties  of  the  oak,  black  walnut  and  butternut,  shell-bark 
and  common  hickory,  cuttonwood,  sugai-  maple,  honey  locust,  sycamore, 
water  and  slippery  elm,  haw,  dogwood,  common  poplar,  white  and  red 
ash,  red  cedar,  white  pine,  linden  or  basswood,  common  swamp  willow, 
and  a  few  other  shrubs  and  plants.  Many  of  these  are  seldom  met  with, 
and  indeed  the  gmvcs  in  this  part  of  the  country  are  made  up  princi- 
l)ally  of  the  common  black  and  wliite  <iaks  t(j  be  met  with  in  the  poorer 
timbered  regions  of  Is'orthern  Illinois.  The  allu^aal  lands  skirting  the 
larger  streams  are  t])e  only  places  where  many  of  the  above  s])ccies  of 
trees  can  be  noticed  at  all. 

Boone  county,  for  the  most  part,  is  well  watered.  The  Kishwaukee, 
here  called  a  river,  enters  it  on  the  east,  not  far  from  the  center  of  the 
eastern  line  of  tlie  townshiii  of  Bonus,  and  crosses  in  long,  easy  flowing 
curves,  entering  ^Vinnebago  at  the  village  of  Cherry  Yalley.  It  is  a 
stream  of  considerable  size,  not  very  swift  current,  reasonably  clear 
waters  ;  and  aflbrds  fair  water  powers  at  Cherry  Talley  and  Behidere. 
Coon  creek  comes  in  from  the  south-east,  and  falls  into  it  near  the  cen- 
ter of  the  township  of  Bonus.  This  is  the  only  tributary  worth  naming 
on  the  south  side,  within  the  county  limits.  Ou  the  north,  the  Piscas-aw 
creek  comes  iu  almost  exactly  ou  the  center  of  the  eastern  b(mndary 
line  of  the  township  of  Boone,  and  tlo\\s  in  a  southwest  direction,  until 
it  is  lost  in  the  Kishwa,ul<ee  at  Belvidere.  It  is  a  light  stream — too 
light  for  aA'ailable  water  pott  ers.  Bearer  creek  comes  in  at  tlie  north- 
easterji  corner  of  the  county,  flows  in  a  direction  west  of  south,  and 
joins  the  Kishwaukee  a  short  distance  al)o\e  the  town  of  Cheriy  Yalley. 
It  is  similar  to  the  I'iscasaw,  and  not  valuable  for  water  powers.  Some 
small  streams,  in  the  township  of  Manchester,  iu  the  north-west  part  of 
the  county,  flow  over  towards  Eock  ri^'er,  but  they  are  small  and  in- 
significant. These  water  courses  and  their  small  tributaries  abundantly 
Avater  the  county,  and  ada]it  it  to  stock  raising  and  agricultural  purposes. 
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O  e  0  J  0  g  i  c  (I  J    F  o  r  in  a  f  i  o  ii  s  . 

The  Cinciunati  group  and  the  upper  divisiou  of  the  TroiitDii  lime- 
stones are  the  only  rocks  which  outcrop,  or  in  any  nianni'r  show  them- 
selves, in  this  county.  About  its  north-western  corner,  extending  to 
even  some  distance  within  its  borders,  the  middle  and  hjwcr  Tientou 
limestones  doubtless  are  the  underlying  rocks;  but  the  ynowhere  outcrop 
that  I  could  notice.  The  deposits  of  the  Quaternary  system  are  exten- 
sive in  the  county,  covering  it  over  in  man,\'  places  to  a  great  depth.  It 
will  thus  be  seen  that  the  geological  formations  of  Booue  countj'  are 
few,  and  its  geology  comparatively  simple.  The  following  section  of  the 
rocks  exposed  and  the  superficial  deposits,  is  comparatively  correct ; 
although  nothing  but  an  approximation  to  the  thickness  of  the  latter 
can  be  given : 

Section  of  Formations  In  Boone  County. 
AlluviuiD,  principally  partially  stratified  clays,  sands  and  Que  gravels,  along  the  Kisliwaukee, 

■with  loams  and  surface  soils 20  feet. 

Light  colored,  velvety,  tough,  tenacious,  impervious  potters' clay 30     " 

Ordinary  drift  deposits,  consisting  of  the  usual  sands,  gravels,  hard  pan  and  clays 35     " 

Cincinnati  shales ;  the  formation  much  deeper,  hut  worked  to  a  depth  of 18     " 

The  G-alena  limestone,  worked 35     " 

Lower  Trenton  Umestones Unknown 

/Surface    (jeology. 

The  surface  geology  consists  of  the  usual  Quaternary  deposits,  except 
that  the  loess  is  perhaps  entirely  wanting.  The  alluvial  deposits 
along  the  small  streams  are  narrow,  rich  and  black.  On  the  Kishwau- 
kee  they  are  wider  and  deeper,  intermingled  with  sands  and  fine  gra\'els; 
and  bear,  in  places,  a  heavj^  gro^vth  of  bottom  timber.  The  usual  thin 
prairie  soils,  swamp  mucks  and  peats  of  various  degrees  of  purity  and 
ripeness,  make  up  the  rest. 

The  drift  proper  is  a  heavy  body  of  abraded  and  transported  materi- 
als. Over  that  part  of  the  county  underlaid  by  the  Cincinnati  shales 
there  is  a  thinner  superficial  deposit  of  a  fine,  laminated,  comminuted 
clay,  of  a  light  ashy  or  blue  color ;  bearing  mingled  evidence  of  depo- 
sition in  still  waters  and  the  dissolving  in  situ  of  the  underlying  clayey 
shale  rocks.  No  extensive  gravel  beds  exist;  but  occasional  large 
boulders  may  be  noticed,  more  especially  lying  about  the  low  springy 
places. 

But  leaving  the  gently  rolling  ijrairies,  and  going  northward  to  the 
region  underlaid  by  the  Galena  limestone,  the  reddish  clays,  hard-pan 
and  coarse  gravel  beds  of  the  upper  mepibers  of  the  drift  largely  pre- 
dominate. A  few  miles  west  of  Capron  are  localities  where  boulders  of 
tiie  average  size  of  a  man's  head,  lay  thickly  strewn  over  the  ground. 

-14 
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These  were  noticed  to  lie  thickest  where  boggy  and  s]iringy  places  were 
met  with,  surromided  by  rougher  and  more  rolling  land.  The  bonlders 
are  all  from  the  metamorphic  regions  of  the  north,  and  consist  of  granite, 
gneiss,  hornbli/nde,  trap,  and  some  other  varieties,  with  their  various 
combinations.  Across  the  whole  northern  part  of  the  county  these 
boulders  were  noticed  in  a  greater  or  less  abundanc'c,  associated  with 
clays  and  sometimes  clayey  sands.  Across  the  central  part  of  the  county 
the  coarse  gravel  beds,  xmstratihcd  liard-pan,  and  partially  stratified 
clays  mal<e  up  the  surtace  coxering  of  the  rocks.  Under  these,  all  over 
this  region,  laminated  ('lays  rest  upon  the  indurated  rocks  below.  Some 
of  the  gravel  beds  north \\est  of  Caledonia  are  almost  a  mile  long,  and 
several  feet  deep.  They  are  made  up  of  materials  very  much  rounded 
and  abraided  ;  are  partially  stratified ;  the  gravel  is  of  all  sizes,  inter- 
mingled with  clean  sand.  .V  low  drift  hill  of  gravelly  clay  lies  close  to 
Belvidcrc,  on  which  the  court  house  stands.  In  the  banks  of  the  Kisli- 
waukee,  a  short  distance  below  the  bridge  between  the  north  and  south 
parts  of  the  city,  on  the  north  side  of  the  streaiii,  are  outcrops  of 
the  bank  of  tenacious  jK^tters'  clay,  before  referred  to.  It  runs  under 
at  least  a  part  of  the  city,  and  in  one  ])Iace  borings  for  some  public 
work  showed  it  to  be  some  seventy  feet  in  thickness.  At  another  locality 
some  workmen  were  sinking  a  well.  Alter  going  through  this  deposit, 
which  theic  \\as  much  thinner,  water  rushed  into  the  well  so  fast  that 
the  men  could  hardly  get  out  in  safety. 

In  many  ])laces  I  heard  of  the  traditional  nuggets  of  copi)cr  that  pre- 
viously had  been  found  among  the  gravel  and  boulders,  but  I  could  not 
succeed  in  finding  any  myself  Over  this  whole  region,  in  ccmnection 
with  my  observations  upon  the  drift,  I  watched  closely  in  order  that  I 
might  detect  indicati<ins  of  glacial  action  ;  but  I  am  forced  somewhat 
reluctantly  to  admit  that  atmosj)heric  and  chemical  agencies  and  aque- 
ous forces  probably  explain  most  of  the  phenomena  coniu'cted  with  these 
superficial  deposits.  In  the  morraiue-like  hillocks  of  Ogle  county 
glacial  action,  I  think,  is  more  manifest. 

The  Cincinnati  ISJikIvs. — As  already-  intimated,  the  shaly  rocks  of 
this  deposit  underly  nearly  all  that  jiart  of  the  county  south  of  the 
Kishwaukee.  Coon  creek  doubtless  cuts  down  to  the  Galena  ;  but  all  the 
prairie  lidges  show  the  outcroppings  of  the  former  rocks,  although 
worked  cxi)osures  arc  rare.  In  fact  there  is  but  two  good  stone  quarries 
in  Boone  county:  one  in  the  (Uncinnati  shales,  five  or  six  miles  south  of 
Uelvich're,  and  one  in  the  (ialena  limestone  three  or  four  miles  north- 
west of  the  city.  The  former  of  these  is  opened  in  the  brow  of  a  low 
hill.  A  lew  icet  of  clay  and  subsoil  is  stilpped  from  the  surta<-e  of  the 
shingly  rocks.  The  ftrination  is  <|uarried  into  about  eighteen  feet  in 
depth,  and  great  quantities  ot  stone  have  been  rcmo\-cd  and  hauled  for 
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many  miles  over  the  surrounding  country,  and  into  tlie  city  of  Belvi- 
dere.  The  quarry,  or  ratlier  series  of  (luaiiies,  is  a  sour<;c  of  profit,  not 
so  much  on  account  of  the  valuabh'  jjropcrtics  of  the  stone,  as  on  ac- 
count of  the  ease  witli  which  tlicy  can  be  quarried  and  the  scarceness  of 
all  kinds  of  stone  in  the  county.  We  noticed  here  flagging  stones 
twche  by  twenty-one  feet,  and  three  or  four  inches  thick,  without  an 
appareut  crack. 

On  some  parts  of  the  rocky  walls  here  exposed  to  the  air,  the  "tooth 
of  time"  has  made  a  marked  impression.  The  rock  is  crumbling  and 
decaying  rapidly.  Draw  the  finger  over  it  and  a  sliower  of  small  frag- 
ments fall  to  the  rocky  floor. 

About  Oarden  Prairie,  near  the  line  between  this  and  IMcHenry 
county,  this  formation  is  quarried  and  hauled  north  and  north-west 
over  the  county  for  seven  or  eight  miles,  for  purposes  of  ordinary  stone 
masonry. 

At  no  other  places  in  the  county  is  it  worked.  No  natural  outcrops 
exist,  on  account  of  the  ease  with  which  it  disintegrates  and  covers  up 
its  natural  outcroijs  ;  but  it  is  not  difficult  to  trace  its  boundaries  by  the 
gently  uudidating  elevations,  the  marshy  springs  along  their  base,  the 
color  of  the  waters  that  trickle  down  the  slopes,  and  the  nature  of  the 
overlying  clays  themselves. 

The  formation  here  is  unfossiliferous  to  a  high  degree.  Nothing  but 
a  few  indistinct  tracings  of  fucoids  or  sea  weetls  were  noticed. 

The  Galena  Irimcstone. — Two-thirds  of  this  county  perhaps  is  under- 
laid by  the  lead-bearing  rocks  of  the  Trenton  limestone.  And  j'ct  in 
all  this  extent  of  superficial  area  there  is  but  one  good  outcrop,  and  one 
place  where  the  Galena  is  worked  to  any  extent  or  advantage.  This 
is  at  the  exposure  on  Beaver  creek,  about  three  and  a  half  miles  north- 
west of  Belvidere.  Here  the  quarry  is  worked  to  the  depth  of  thirty- 
five  feet.  The  stone  is  massive  and  solid.  Some  of  the  bottom  layers 
are  from  six  to  eight  feet  in  thickness.  Much  stone  has  been  quar- 
ried here  for  the  construction  of  the  railroad  bridge  at  Belvidere  and 
for  building  purposes  in  the  surrounding  country. 

The  country  round  the  quarry  is  barrens  and  oak  openings,  with  brush- 
wood and  a  thin  whitish  soil.  The  upper  strata  of  this  outcrop  are  thin 
enough  to  be  readilj^  removed  with  pick  and  wedge  and  crowbar;  but 
the  lower  ones  can  only  be  displaced  by  patient  blasting. 

I  found  here  many  of  the  characteristic  fossils,  such  as  BeceptacuUtes 
sulcata.,  MurcMsonia  gracilis,  M.  gigas,  Pleurotomaria  angulata,  Ambony- 
clvia,  Bellerophoit,  and  fragments  of  Orthocera. 

Lea\'ing  this  quarry,  my  examinations  indicate  that  both  Beaver 
creek  and  the  Piscasaw,  for  their  whole  length  in  this  county,  are  un- 
derlaid by  the  Galena  limestone.    From  Belvidere,  on  a  line  east  of 
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north,  through  the  townships  of  Bonus,  Boone  and  Leroy,  to  Capron, 
and  on  nearly  to  the  State  line;  thence  west  a  few  miles ;  thence  south 
along  the  ci/nter  township  line  of  the  county,  through  Sherman ville,  to 
the  starting  point ;  thence  north-west  to  (Jaledouia,  and  a  few  miles 
north  of  the  same ;  thence  back  on  any  convenient  road  to  the  starting 
point ;  thence  west  on  the  north  Eockford  road  to  the  county  line,  and 
on  all  this  extent  of  country  gone  over,  I  only  saw  indications  of  this 
limestone.  Only  a  few  imperfect,  crumbly  outcrops  were  seen  in  the 
faces  of  some  of  the  little  hills  ;  not  such  as  would  pay  to  work. 

On  the  Upper  Beaver  and  round  the  feeding  springs  of  one  of  the 
Kinnikinniks,  some  poor  sjiecimens  of  stone  are  quarried,  such  as  are 
used  for  the  foundations  of  houses  about  Cajiron  and  in  tliat  part  of  the 
county. 

Blue  Limestone. — On  the  map  I  have  marked  the  north-western  part 
of  Boone  county  with  the  colors  indicating  the  lower  divisions  of  the 
Trenton  formation.  Its  close  proximity  to  Eoscoe  and  Beloit,  with  some 
surface  indications,  lead  me  to  believe  that  these  would  be  the  surface 
rocks,  if  the  su]3erincumbent  clnys  were  removed.  Ko  outcrops,  how- 
ever, were  noticed,  and  the  matter  is  of  little  general  or  economical  in- 
terest. 

I'J  (■  0  n  i>  m  i  (■  ((  J    (1  e  ol  o  g  )j  . 

Building  Stone. — Building  stones  are  scarce  in  Boone  county.  They 
are  worth  about  five  dollars  per  cord  in  the  quarries,  after  being  dug 
and  prepared  for  loading. 

The  (juarry  on  Beaver  creek  furnishes  a  solid,  massive,  hard  stone, 
very  suitable  for  bridge  ])iei's,  culverts,  and  other  railro:id  masonry,  or 
any  solid  enduring  masonic  work.  It  ]('i[uires,  however,  a  good  deal  of 
labor  to  adapt  it  to  the  lighter  kinds  of  niasunry.  The  stone  is  in 
active  demand,  owing  to  the  scarcity  of  other  quarries  in  the  surround- 
ing country.  Most  of  the  heavy  building  stones  used  in  Belvidere, 
such  as  church  foundations  and  other  like  work,  are  obtained  at  this 
place. 

The  quarry  in  the  Cincinnati  shales  south  of  Belvidere,  already  re- 
ferred to,  furnishes  most  of  the  stone  used  in  that  city  for  the  lighter 
kinds  of  work,  such  as  foundations  for  ordinary  houses,  ordinary  cellar 
walls,  walling  wells,  and  light  kinds  of  masonry  generally.  It  also  fur- 
nishes  stone  for  a  large  extent  of  country  over  the  surrounding  i)rairies. 

The  ease  with  which  they  can  be  quarried  and  broken  into  blocks  of 
any  required  superficial  area,  makes  them  well  adapted  for  tht'se  pur- 
poses. The  layers  are  from  t«'o  to  four  or  five  inches  thick,  and  bieak 
with  ease  in  any  reqnii-ed  direction. 
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In  many  places  the  Cimiiiiiati  fslialos  are.  iis('k>,ss  as  a  building  stone, 
owing  to  the  ease  with  which  tlicy  disintegrate  and  crumble  away. 
But  here  they  seem  to  answer  a  fair  purpose  for  the  uses  to  which  tliey 
are  devoted.  At  Gcii.  HuRLBtiT's  residence,  in  Belvidere,  we  were 
shown  some  of  them  which  had  been  in  use  twenty  years,  and  yet  they 
seemed  little  gnawed  into  by  the  tooth  of  time.  For  flagging  stones 
they  can  be  obtained  of  any  desired  size  and  shape,  and  where  so  used 
in  Belvidere  they  seem  to  be  answering  quite  well  for  this  purpose. 

AVe  would  not  advise  the  use  of  stone  from  the  Cincinnati  group  for 
solid  work,  or  in  structures  which  are  to  stand  the  test  of  ages.  Some 
of  it  will  season  so  far  as  to  become  enduring ;  but  occasionally  stones 
will  be  found,  in  the  most  carefully  constructed  work  that  can  be  built, 
which,  after  a  few  years'  exposure  to  the  rains  and  frosts,  will  begin  to 
crumble  and  melt  into  their  kindred  clay. 

Lime. — At  the  Galena  quarry,  above  referred  to,  a  lime  kiln  is  iu  suc- 
cessful operation,  and  a  good  quality  of  common  quick  lime  is  burned. 
We  believe,  however,  the  city  of  Belvideie  finds  it  more  economical  to 
use  lime  shipped  on  the  railroad  from  other  iilaces.  A  good  perjietual 
lime  kiln  at  the  Beaver  creek  quarry  would  furnish  abundance  of  good 
lime,  and  would  pay  welL 

Mitierals. — No  mineral  wealth  exists  iu  the  county.  Bog  iron  ore  in 
some  of  the  bogs  and  marshes  west  of  Capron  was  noticed  in  considera- 
ble abundance.  Pieces  of  float  copper  are  fre(juently  pielced  up  in  the 
gravels  of  the  drift.  Traces  of  lead  are  sometimes  found  iu  the  Galena 
limestone.  Springs  of  chalybeate  water  exist  in  places.  But  all  these 
are  matters  of  curiosity  and  interest,  rather  than  sources  of  economical 
value. 

Sands  and  Clays. — From  the  ordinary  clay  and  sand  banks  almost 
everywhere  abounding  in  more  or  less  purity,  sand  for  buildiug  pur- 
poses, and  clay  for  ordinary  red  lirick,  may  be  obtained  in  gTcat  abun- 
dance. The  subsoil  over  most  of  the  Galena  ro(iks  makes  a  good  com- 
mon brick. 

The  bed  of  potters'  clay,  before  alluded  to,  deserves  more  than  a 
passing  notice.  "When  ground  and  mixed  with  sand,  it  make  a  hard, 
handsome,  cream-colored  brick,  quite  as  beautiful,  and  perhaps  more 
enduring,  than  the  far-famed  Milwaukee  bi'ick.  The  front  of  the  large 
new  church  in  Belvidere  is  built  of  this  material.  For  this  purjjose 
alone  this  bed  of  clay  is  valuable.  And  there  is  no  reason  why  an  ar- 
ticle of  common  crockery  might  not  be  manufactured  out  of  it  in  unlim- 
ited quantities.  Even  a  queeusware  of  fair  quality  might  be  made  from 
this  deposit. 

When  first  dug  the  clay  is  tough  and  tenacious.  The  spade  is  forced 
into  it  with  difficulty.    The  color  is  between  a  milk-white  and  chocolate 


102  GEOLOGY  OF  TLLIXOIS. 

brown.  When  dry  it  breaks  witli  a  somewhat  conohoidal  fracture ;  has 
a  fat,  unctions  feel  to  the  fingers,  and  becomes  lighter  in  color.  We  do 
not  know  its  chemical  cmnposition. 

Peat. — In  the  townsliip  of  Bonus,  near  the  residence  of  a  Mr.  Chap- 
man, iind  partly  owned  by  him,  is  a  peat  bog  of  al)out  twenty  acres  in 
extent.  A  Mr.  Brown  and  ]\Ir.  Dana  aiso  own  peat  land  in  the  same 
slough.  Perhaps  the  bog  contains  in  all  forty  acres.  It  is  in  a  swale 
or  slough  running  down  into  tlie  I'iscasaw  creek  in  an  east  and  west  di- 
rection. It  is  susceptible  of  easy  drainage.  I  spent  some  time  in  ex- 
amining this  peat  bed.  It  was  covered  witli  a  dense  growth  of  sedgy 
grass;  quaked  and  shook  as  we  walked  over  it;  had  the  usual  carjjet  of 
the  sphagnum  mosses  spread  over  its  moist  floor,  and  permitted  us  al- 
most anywhere  I'eadily  to  force  a  common  pole  down  seven  or  eight 
feet.  The  deposit  is  undoubtedly  nine  or  ten  feet  thick  in  many  places. 
The  ipiality  of  the  peat  is  a  little  librous.  It  is  grass  peat  rather  than 
moss  iieat,  although  grass  and  moss  both  enter  into  its  composition. 
The  bed  is  in  a  splendid  formation  stage  ;  the  peat  is  uuripe  peat.  It 
might  be  successfully  used  as  a  fertili/A'.r  ;  but  in  the  present  stage  of 
tlie  peat  experiment  would  hardly  make  a  successful  fuel.  Wlmn  prop- 
erlj"  jirepared  and  condensed  it  will  make  a  good  fuel,  and  it  will  only 
lie  a  few  years,  we  hope,  when  peat  machines  will  be  brought  to  su<;h 
perfection  that  this,  and  all  eijually  good  peat  deposits,  will  become 
sources  of  material  wealth  and  blessings  to  whole  communities. 

In  the  township  of  ^Manchester  I  also  heard  of  the  existence  of  peat 
of  good  quality,  but  did  not  sucreed  in  finding  the  bed.  Doubtless 
about  the  little  feeding  stii-ams  of  the  Kiuuikinniks  many  beds  of  value 
exist,  and  will  be  brought  to  light  when  peat  becomes  of  greater  eco- 
nomical value. 

In  (1  i  (I  )i    A  It  t  i  q  u  i  f  i  e  s  . 

The  Ivishwa.ukee  was  a  favoriti^  stream  with  the  aboriginal  inliabit- 
ai.its  of  this  part  of  the  conntry.  No  very  conspicinnis  mounds  were 
uoticcfl,  but  the  usual  airow  points  and  stone  implements  are  often 
picked  up.  ^V'ithin  a  few  feet  of  the  northwest  corner  of  the  court 
house  in  Bebidere  the  si)ot  is  yet  pointed  ont  wheie  "  Big  Thunder,"  a 
renowned  Potawattainie  ehief,  was  buried.  His  grave  was  surrounded 
with  ash  palisades,  the  bottoms  of  which  may  yet  be  traced  in  the 
ground.  He  was  buried  in  a  sitting  posture  overlooking  the  beautiful 
plain  to  the  west.  He  had  prophesied  tbat  a  final  great  battle  would 
take  pla(;e  between  his  people  and  theii-  pale  faced  enemies,  in  which 
the  latter  would  be  perfectly  defeated  ;  and  he  caused  himself  to,  be 
buried  thus  tliat  he  might  view  the  bloody  conflict,  and  witli  his  voice 
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of  thunder  cheer  on  his  fierce  warriors,  as  in  lile  he  was  wont  to  eliecr 
them.  The  first  settlers  speak  of  seeinj;;'  Ins  huge  skeleton  sitting;'  in  its 
place  of  sepulture,  waiting  in  vain  for  the  great  battle.  By-and-by  his 
skull  disappeared,  and  its  disappearance  became  associated  in  the;  pub- 
lic mind  with  the  visit  of  a  wandering  jjhreuologist.  But  the  rolling 
years  passed  on.  Bone  by  bone  was  spirited  away.  The  palisades 
themselves  mouldered  into  dust.  The  \'oice  of  the  chief  and  prophet 
was  forever  stilled  in  death.  The  great  Indian  battle  remains  un- 
fought.  The  seat  of  the  Indian  tribe  is  covered  with  a  busy  little  city, 
and  the  plain  is  alive  with  the  pale-faced  race,  and  full  of  the  roar  of 
their  industry. 

Agri  cult  lire   mid  Frnit    Growiiiff. 

I  woidd  speak  of  the  fruit-growing  and  agricultural  capabilities  of 
this  county;  but  the  remarks  made  in  the  geology  of  Winnebago  county, 
upon  these  topics,  apply  to  Boone  county  nearlj^  as  well  as  they  do  to 
that  county,  and  we  refer  the  reader  to  that  report  for  remarks  upon 
these  subjects. 


OHAPTEE  VII. 

OGLE   COUNTY. 

Tbis  large  aud  excellent  county  is  bounded  ou  the  north  by  parts  of 
Stephenson  and  Winnebago  counties  ;  on  the  east,  by  DeKalb  county  ; 
on  the  south,  by  Lee  county  ;  and  on  the  west  by  Carroll  county,  and  a 
small  portion  of  Whiteside  county,  just  touching  it  on  the  south-west 
eoriifv.  It  is  thirty-nine  miles  from  east  to  west,  and  about  twenty-one 
miles  from  north  to  south,  containing  eighteen  full  townships  of  laud, 
aud  about  seven  half  townships.  It,  therefore,  contains  about  seven 
hundred  and  seventy-three  sections,  or  square  miles. 

Eoelc  river,  here  a  broad-flowing,  swift,  bubble-dancing  stream,  flows 
in  a  diagonal  direction  across  the  county,  entering  it  about  twelve  miles 
from  its  north-east  corner,  and  making  its  exit  about  eight  miles  east  of 
its  south  east  corner.  For  most  of  this  distance  the  stream  sweeps 
along  in  long,  undulatiug  curves,  except  at  Grand  DeTour,  where  it 
doubles  upon  itself  in  short  abrupt  crooks.  The  i'i\'er  valley  here  is  un- 
like itself  further  north  and  south.  The  face  of  the  country  along  the 
river  is  abrupt,  rough,  broken  and  timbered.  In  only  a  few  places  do 
the  prairie  vistas  open  down  to  the  water's  edge,  affording  glimpses  of 
the  broad  undulating  plains,  which  open  so  wide  beyond,  that  the  blue 
of  the  sky  and  the  green  of  the  rolling  sward  seem  to  mingle  iu  a  far  off 
blending.  The  little  streams  on  either  side  have  cut  down  through  the 
hills,  leaving  bold  outcrops  of  the  Trenton  limestones  and  St.  Peter's 
sandstone. 

T<_)  one  familiar  with  the  sublimity  aud  grandeur  of  mountain  scenery, 
as  displayed  in  Alpine  regions,  or  among  the  canons  and  wondeis  of 
our  own  Sierra  jSre\  ada  or  Eocky  JMonntain  chains,  where  the  slow-mov- 
ing glacier  creeps  among  eternal  rocks  down  to  the  evergreen  forests 
and  the  smiling  valleys;  where  the  mountain -born  torrent  leaps  iu  foam 
along  its  rocky  channel ;  where  gorge  and  precijiice  and  adamantine 
rocks,  in  wild  confusion  piled,  fill  the  soul  with  awe — to  one,  I  say,  fa- 
miliar with  such  scenes  as  these,  the  scenery  along  Rock  ri\'er,  in  Ogle 
county,  may  seem  tame;  but  to  the  inhabitant  of  the  prairies,  accus- 
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tomed  only  to  the  grassy  plains  and  siceii  slopes  of  liis  native.  State, 
bedecked  though  they  he  in  their  native  Avildness  with  flowers  of  gayest 
hue,  to  him  there  is  a  eliarni  in  such  scenery,  as  a  ride  along  the  river 
bank  from  l>yrou  to  Dixon  discloses. 

The  resemblance  to  the  old  feudal  castles  of  England,  as,  half-ruined, 
moss-coN'ered  and  ivy-draped,  they  arc  preserved  to  us  in  picture  gal-' 
leries,  is  constant  and  recurring.  The  limestone  bluffs,  covered  Iialf 
way  up  their  steep  sides  with  the  accumulated  talus  of  ages,  look  like 
mural  escarpments  and  Cyclopean  walls  among  the  wild  hills.  The 
sandstone  cliffs  of  various  hues,  now  glancing  like  snow  hills  in  the  sun- 
shine, or  glowing  like  hills  of  flame  or  yellow,  when  stained  with  the 
red  oxide  of  iron,  are  weathered  into  all  sorts  of  fantastic  shapes.  The 
rounded,  tower -like,  casemated  masses,  which  stand  out  in  bold  relief  at 
the  Indian  Pulpit,  three  or  four  miles  below  Oregon,  and  at  other  places 
along  this  heavy  outcrop  of  the  St.  Peter's  sandstone,  need  not  the  aid 
of  imagination  or  fancy  to  sha])e  themselves  into  dome  and  minaret, 
spire  or  cupola,  or  the  graceful  flatings,  carvings,  mouldings  and  col- 
umns of  Gothic,  Doric  or  Corinthian  architecture.  If  well  painted  in 
oil,  some  of  the  more  striking  scenes  would  illustrate  Illinois  landscapes 
of  no  mean  order  of  beauty. 

These  bold,  ijerpendicular  blutfs  of  rock  and  deep  ra^■ines  cut  into 
them  by  the  little  streams,  afford  excellent  opportunities  for  an  exami- 
nation of  the  geology  of  this  county,  and  will  be  again  refeired  to  in 
another  iiart  of  this  report. 

At  Oregon  and  Grand  DeTour  good  dams  are  built  across  the  river, 
and  a  part  of  the  magnificent  powers  thus  obtained  are  made  available 
for  milling  and  manufacturing  purposes.  Dams  might  be  constructed 
at  many  other  points  on  the  river  within  this  county,  and  a  supply  of 
water  power  be  put  into  use,  unlimited  in  extent.  Indeed,  such  a  stream 
as  Rock  river,  for  water  powers,  is  hard  to  find  ;  and  some  day  it  will 
enrich  all  this  part  of  the  State  with  its  mills,  manufactories,  factories, 
founderies  and  machine  shops.  Other  but  smaller  streams  run  through 
difierent  parts  of  the  county. 

On  the  north  side  of  Rock  ri\er,  and  tributary  thereto,  is  Leaf  river 
and  Pine  creek.  The  former  rises  about  Adeline,  and  among  the  gravel 
hills  in  the  north-west  part  of  the  county,  and  flowing  in  a  south-east 
course,  mingles  its  waters  with  those  of  the  larger  river,  a.  few  miles  be- 
low Byron.  It  is  a  considerable  stream,  aiul  aflbrds  some  fair  ^v-ater 
powers  for  light  work.  Pine  creek  runs  into  Rook  river  a  short  dis- 
tance below  Grand  DeTour.  It  comes  down  from  the  north,  making  a 
sweeping  bend  towards  the  east.  It  is  not  a  large  stream,  but,  geologi- 
cally, is  one  of  the  most  interesting  water  coiu'ses  we  ever  examined. 

—15 
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On  tlie  soutli  side  of  Eock  river,  the  t^vo  streams  of  most  note  are 
Stillman's  run  and  Kite  river.  The  former  is  a  small  stream,  rising  in 
the  eastern  prairie  townships,  and  terminating  in  Eock  river,  a  mile  or 
two  above  T.yron.  Those  familiar  with  the  history  of  the  Black  Hawk 
war  need  not  be  told  that  this  stream  took  its  name  from  the  letreat  of 
a  detuchiiient  of  white  soldiers  under  ]\Iajor  Stillman,  after  it  had  been 
ambushed  and  defeated  by  a  band  of  Black  Hawk's  warriors.  Those 
slain  in  crossing  tlie  stream  were  buried  on  a  high  point  of  land,  near 
the  residence  of  Joshua  White,  l<]s(j.  So  long  as  the  little  stream  flows, 
its  historic  name  will  preserve  the  memory  of  that  disgraceful  scare  and 
wild  retreat  from  an  abnost  imaginary  danger.  The  latter  is  a  more 
considerable  body  of  water,  originating  mostly  in  the  county,  and  com- 
ing in  from  a  south-east  direction.  Its  mouth  is  near  the  little  village 
of  Daysville.     It  is  a  slow,  laz;y  stream. 

The  country  is  rough,  and  more  or  less  lolliiig,  in  close  i)roximity  to 
all  these  streams,  except  kStillman's  ran.  The  rough,  hilly  part  of  the 
county,  along  the  streams,  is  covered  with  a  fair  growth  of  the  usual 
white  and  black  oak  timber.  Xone  of  it  could  be  called  heavy  timber, 
and  some  of  it  is  brushy  barrens.  Still,  all  these  streams,  with  a  few 
isolated  groves,  furnish  a  fair  supply  for  fuel  and  other  economical  uses. 

The  timber  soil  is  thin  and  white,  but  under  pro]5er  cultivation,  re- 
turns good  crops  of  potatoes,  fruit,  cereal  giaius,  and  garden  products. 

By  far  the  largest  portion  of  tlic  eouuty,  however,  is  rich,  undulating 
prairie  land.  All  the  eastern  and  south-eastern  part,  all  the  western 
and  north-western  part,  together  with  much  of  the  northern  part,  is 
prairie,  as  rich  and  beautiful  as  the  State  can  produce.  AVhole  town- 
ships are  treeless.  These  ])rairies  are  covered  with  a  soil  composed  of 
the  fattest  prairie  loam.  In  a  part  of  the  State,  where  all  the  counties 
are  prosx^erous,  Ogle  will  rank  among  the  foreniost  in  agricultural  re- 
sources, and  in  the  elements  of  material  wealth.  The  amount  of  farm 
products  annually  raised  and  sold  are  enormous,  whde  the  real  resources 
of  the  soil  are  not  yet  half  (levelo]ied.  When  these  resources  shall  be 
more  fullj-  develojird,  and  the  vast  untouched  water  iiowers  of  Eock 
river  and  its  tributaries  shall  be  utilized,  this  county  will  attain  a  de- 
gi'ce  of  prosperity  which  will  place  it  foremost  in  that  richest  portion 
of  th(^  Prairie  State,  lying  ))etween  Eock  river  and  the  ^lississippi. 

(i  ('  0  1  o  <i  i  (■  (d  F  0  )■  m  a  t  i  0  n  s . 

The  geology  of  Ogle  county  is  ot  a  highly  interesting  character.  ^Be- 
sides tlie  usual  surface  deposits,  the  Galena,  Blue  and  Buff  limestones 
of  the  Trenton  series,  and  the  Cincinnati  group,  are  all  developed  and 
outcaop  ;  wJiile  the  St.  Peter's  sandstone  for  about  fourteen  miles  along 
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the  river  rises  in  bold  oiitcroi)s  of  from  twiMity-livc  to  two  hundred  feet 
in  thickness.  Tlie  only  otlier  outcrops  of  tliis  interesting  formation  in 
the  Northern  part  of  the  State  is  at  Staived  JtDclt  and  Deer  Park,  on 
the  Illinois  river,  and  a  few  other  points  in  LaSalle  county. 

The  following  section  will  show  the  measured  outcrops.  They  are  all 
thicker,  perhaps,  than  these  figures  indicate,  except  the  St.  Peter's  sand- 
stone. The  bottom  of  that  formation  and  its  full  outcrop,  we  think, 
was  reached.  The  floor  of  Rock  river,  three  or  four  miles  below  Oregon, 
wdiere  its  thickest  de\-eloi)ment  is  reached,  is  the  top  of  the  Galciferous 
sandstone  or  Lower  ^Nfagnesiau  limestone : 

Section  of  Ogle  county  fonTuxtions. 
Fsual  surface  deposits,  consisting  of  sands,  clays,  soils  and  gravel  beds,  aggregate,  perhaps. ..  125  feet. 

Cincinnati  i^'oup,  green  and  blue  shales 25  ' ' 

Galena  limestone 35  " 

Blue  Trenton  limestone 44  " 

Bnflf  Trenton  limestone 36  " 

St.  Peter's  sandstone,  white,  soft 200  ' ' 

Lower  Magnesian  limestone —  " 

The  above  figures  indicate  the  maximum  thickness  of  the  surface  de- 
posits, the  St.  Peter's  sandstone,  and  perhaps  the  Buff  limestone.  The 
other  members  of  the  section  I  think  are  thicker  than  the  above 
measurements  indicate.  Nowhere  could  I  find  exposures  where  the  full 
thickness  could  be  determined.  Commencing  at  the  top,  we  will  describe 
these  formations  in  their  descending  order. 
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The  usual  "  river  bottoms  "  exist  along  the  streams  to  a  limited  ex- 
tent. This,  together  with  the  common  ijrairie  soil,  a  vegetable  mold, 
covering  most  of  the  county,  comiirises  the  extent  of  the  alluvial  de- 
posits. The  drift  formation  is  much  more  heavily  developed.  Over  the 
southern  and  eastern  portion  of  the  county,  and  along  the  lower  Eock 
river  bluffs,  it  thins  out  to  a  considerable  extent ;  but  over  the  northern 
and  northwestern  parts  of  the  county  the  true  drift,  in  the  form  of  drift- 
hills  and  coarse  gravel-beds,  is  very  heavily  deposited,  reaching  a  thick- 
ness, as  we  have  abo\'e  indicated,  of  one  hundred  and  twenty-five  feet. 
Over  the  parts  first  mentioned  fine-grained  clay,  sometimes  marly  and 
sometmes  sandy,  cover  the  nether  rooks.  These  clays  are  almost  uni- 
formly of  a  light  yellowish,  color.  Few  gravel  beds  and  little  coarse 
gravel  can  be  noticed  in  passing  over  them.  Boulders  are  of  rarer  oc- 
currence than  in  any  other  portion  of  this  part  of  the  State.  It  is  not 
a  driftless  region,  but  the  drift  forces  have  acted  peacefully  here,  and 
nothing  but  the  finer  sediments  and  precipitates  of  the  water  were  here 
deposited  or  accumulated  under  the  action  of  chemical,  atmospheric  and 
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a.(nieous  ;i,:;eiicies.  But  in  the  parts  of  the  comity  last  inciitioned,  vast 
accuiaulatioiis  of  coarse  ^I'^'vel,  commingled  with  fine  white  saud,  have 
been  deposited,  indicating  that  the  drift  forces  and  agencies  acted  here 
on  a  large  scale.  Around  the  head-waters  of  Leaf  river  these  gra\-el 
hills  are  a  marked  feature  in  the  landscape.  About  three  miles  and  a 
half  north  of  Foreston,  the  lUinois  Central  Eailroad  passes  through  a 
range  of  these  hills.  The  company  have  there  opened  many  gravel 
pits  and  quarries,  and  are  constantly  loading  trains  for  the  purj)ose  of 
ballasting  their  road.  The  appearance  of  that  chain  of  hills  is  so  re- 
markable that  few  travelers  on  the  swiftly-flying  passenger  trains  fail 
to  notice  and  remark  upon  it.  East  of  the  track,  a  backbone  of  hills 
stretch  away  toward  Adeline,  broadening  and  widening  in  the  distance, 
lentil  they  resemble  great  ocean  waves  fixed  and  solid.  Our  pocket- 
level  showed  that  the  highest  hump  on  this  backbone,  measuring  from 
the  base,  was  about  one  hundred  and  three  feet,  while  to  the  level  of 
the  water  in  the  brooks  some  distance  off,  the  descent  w^as  probably 
twenty  feet.  The  railroad  track  is  cut  through  these  gravel  hills  to  the 
depth  of  about  forty  feet.  For  that  depth  the  material  is  composed  of 
gravel,  from  the  size  of  pebbles  to  that  of  small  bonldei's,  mixed  with 
a  large  quantity  of  white  sand.  The  sand  is  almost  as  white  as  the 
St.  Peter's  sandstone,  except  where  stained  yellow  by  the  oxide  of  iron. 
The  gravel  is  very  much  rounded  and  waterworn.  The  deposit  has 
marks  of  partial  stratitlcation  in  a  few  places.  At  one  place,  close  to 
railroad  track,  a  bed  of  gravel,  almost  free  from  sand,  is  cemented  so 
strongly  together  by  some  calcareous  substance,  that  it  has  to  be  quar- 
ried like  ordinary  stone.  It  looks  like  a  coarse  conglomerate,  or  pudding- 
stone,  and  will  resist,  without  breaking,  a  smart  blow  from  a  heavj'  ham- 
mer. Such  is  the  internal  structure  of  these  gravel  hills.  On  the  sur- 
face they  ar<'  covered  with  a  thin  soil,  full  of  gravel  and  whitish  boul- 
ders of  small  size,  into  which  a  spade  could  not  be  sank.  Toward  the 
east  the  hills  preserve  their  outlines  for  a  distance  of  some  eight  miles 
before  they  sink  down  into  ordinary  gravel  beds,  extending  for  a  long 
distance  across  the  northern  part  of  the  county.  Toward  the  west  they 
extend  three  or  four  miles  before  losing  themselves  in  the  general  roll 
of  the  prairies.  The  diiecti(m  of  the  main  chain  is  exactly  east  and 
M'est;  the  western  part,  as  indicated  by  a  very  good  pocket  compass, 
bears  west  southwest  by  east  northeast. 

A  little  brook  runs  tow  ard  the  east  on  either  side  of  the  gravel  hills, 
being,  perhaps,  a  quarter  to  half  a  mile  apart.  About  the  middle  of  the 
range,  the  brook  on  the  north  side  brealvs  through  an  abrupt  gap,  and 
joins  its  sister  on  the  south,  and  together  they  seek  Leaf  river,  skirting 
along  the  south  side  of  the  gravel  beds.  To  the  north  and  the  south  of 
the  small  valleys,  through  which  these  little  streams  flow,  the  prairie 
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gradually  rises  luitil  it  attains  almost  tlie  (■IcAatioii  of  tlic  gravel  hills 
tlieu)  selves. 

These  hills  resemble  strongly  tlie  central  morraiues  of  a  vast  glacier, 
or  where  two  glaciers  meet  and  mingle  in  one ;  but  they  also  give 
evidences  of  the  sifting  and  assorting  agencies  of  water.  They  are, 
doubtless,  "  moraine  hillocks,"  such  as  are  found  in  many  parts  of 
Northern  Wisconsin.  If  the  surface  of  the  underlying  Trenton  rocks 
could  be  examined,  over  a  dozen  miles  in  extent  in  this  locality,  they 
would,  we  think,  in  many  places  be  found  plowed,  grooved  and  scratched, 
or  planed  smooth  by  the  slow,  silent  force  of  the  irresistable  glacier  or 
iceberg. 

If  the  phenomena  in  this  interesting  locality  indicate  glacial  action, 
and  we  think  they  most  unmistakably  do,  it  was  probably  combined 
with  aqueous  forces,  and  the  two  causes  contributed  to  the  results  ob- 
served. We  have  sought  for  the  manifestations  of  glacial  action  in 
many  places,  while  examining  the  drift  through  these  counties ;  but 
while  evidences  of  the  floating  iceberg  and  ice-floe,  with  their  freight  of 
boulders,  of  peaceful  atmospheric  and  strong  aijueous  forces  are  con- 
stant and  recurring,  this  is  the  only  locality  where  we  could  find  plie- 
nomena  that  looked  like  the  work  of  the  glaciers. 

I  examined  with  care  the  materials  of  whicli  these  gravel  beds  are 
nmde  up.  Much  of  it  is  composed  of  mctamorphic  rocks,  brought  from 
the  legions  of  Lake  Superior.  But  a  large  portion,  from  one-third  to 
one-half  perhaps,  is  derived  from  the  Niagara,  (lalciia,  and  such  other 
limestones  as  are  found  in  the  Lead  Basin.  They  are  much  rounded 
and  water-worn,  but  are  not  transported  from  the  great  distances  from 
whence  came  the  granites,  syenites,  and  other  boulders  and  gravels : 
TentcwnJites,  from  the  Niagaia  ;  fragments  of  Orthocera  and  Orfhis,  from 
the  Blue;  Pleurotomarias  and  pieces  of  Trilobite  shields,  from  the  Oale- 
na,  were  noticed  among  these  piles  of  gravel — imperfect  as  fossils,  of 
course,  but  sure  indications  of  the  neighboring  formations  from  which 
they  were  derived. 

A  mixed  mass  of  gravel,  like  the  one  under  consideration,  would  seem 
to  indicate  that  forces  from  a  distance  and  forces  near  at  hand,  opera- 
ting in  every  conceivable  direction,  with  great  force  and  over  long 
periods  of  time,  all  contributed  to  gather  together  these  heaps  of  abraided 
materials,  some  from  the  distant  regions  of  the  granite  and  the  traps, 
and  some  from  the  neighboring  limestones  of  a  by-gone  geological  age  ; 
but  all  equally  worn  smooth  by  the  grinding  of  the  waters  and  ice. 

But,  leaA^ng  this  interesting  accumulation,  we  still  find  evidence  of 
the  drift  gravels  all  over  the  northern  part  of  the  county  ;  but  the  beds 
become  comparatively  thin,  and  are  underlaid  by  the  usual  clays  of  this 
part  of  the  State.    The  blue  clays,  belonging  to  the  base  of  the  drift,  we 
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failed  to  detect  tlirougli  Ogle  county.  It  doubtless  exists  if  proper  ex- 
Ciivations  were  made,  but  the  common  liglit-coloivd  yellowish  clay  is  by 
far  the  most  common. 

Eemains  of  the  MaMndon  have  been  found  closely  connected  with 
this  formation.  In  1S5S,  the  tooth  of  one  of  these  animals  was  found 
in  a  little  tributary  of  Stillmau's  run.  The  locality  is  low — somewhat 
marshy.  The  stream  has  cut  a  cliannel  through  the  black  allavium  of 
the  low  prairie.  The  tooth  was  washed  out  and  lodged  against  a  clump 
of  willows  when  found.  It  is  a  ponderous  grinder,  weighs  seven  and 
one-half  pounds,  is  covered  with  a  black  shining  enamel,  and  is  a  flue 
fossil  in  a  high  state  of  preservation.  The  fortunate  finder  carefully  pre- 
serves it,  and  cannot  be  induced  to  part  with  his  treasure. 

Other  mastodon  remains  doubtless  exist  about  the  marshy  springs  of 
Stillmau's  run. 

Some  years  ago  a  large  l.)oue,  supposed  to  be  from  the  fore-leg  <>f  one 
of  these  animals,  was  found  two  or  three  miles  above  Byron.  The  bank 
of  Hock  river  had  caved  down  for  some  distance  back  from  the  stream; 
some  five  feet  below  the  surface  of  the  hij;li  land  couiiiig  up  to  the  river, 
and  perhaps  iifteeiL  feet  above  ordhiary  ^N-ater-level,  the  bone  was  found 
sticking  in  the  bank.  The  baidv  seems  U)  be  a  sort  of  a  modified  drift, 
made  up  of  somewhat  marly,  dark-eolored  alluvial  elay,  intermixed  with 
river  sand  and  a  considerable  quantity  of  gravel.  The  foiination  is 
hardly  alluvium,  but  seems  to  be  a  kind  of  a  river  drift.  The  fossil  is 
light,  porous,  and  whitish  in  color,  in  a  rather  poor  state  of  preserva- 
tion. We  obtained  it  through  the  courtesy  of  ^Ir.  Mix,  and  sent  it  to 
the  State  Geological  ral)iiict. 

Among  the  mini.Tal  substances  found  in  the  drift  of  this  county,  bits 
of  lead  and  pieces  of  pure  Lake  Superior  copper  are  i.iceasionally  met 
with. 

Th  (•     (J  i  n  c  i  II  n  a  t  i     (}  r  o  ii  }> . 

This  formation  is  but  lightly  developed  in  Ogle  eounty.  No  exposed 
out-croi),  that  we  are  aware  of,  exists  at  all.  The  high  prairie,  howevei', 
east  and  northeast  of  Polo,  lying  between  Pine  creek  and  the  Illinois 
Central  Railroad,  and  extending  a  few  miles  north  towards  Adeline,  is 
underlaid  by  the  shales  of  the  ("ineiiiiiati  group.  At  several  recently 
dug  wells,  piles  of  these  cream-colored  and  blue  shales  and  clav  s  at- 
tiacted  our  attention.  They  are  generally  struck  at  a  depth  of  fifte(m  or 
twenty  feet,  and  soon  crumble  to  jiieces  when  exposed  to  the  rains  and 
frosts,  and  other  atmospheric  influences.  The  exact  thickness  of  this 
grouj)  I  am  unable  to  state,  but  think  it  exceeds  rather  than  falls  below 
twenty-flve  feet.  The  area  indicated  is  covered  by  the  usual  light-col- 
red,  finely  comminuted  clays,  which  nearly  always  rest  upon  the  rocks  of 
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this  group.  Tt  generally  forms  the  subsoil  of  a  good  agricultural  region, 
but  sometimes  it  is  inclined  to  be  a  little  too  sticky  and  wet.  Ever-liv- 
ing wells  of  reasonably  pure  water  are  found  without  difliculty  where- 
ever  the  Cincinnati  shales  lie  near  the  surface.  In  some  cases,  masses 
of  sticks  and  decayed  drift-wood  lie  between  the  shales  and  superim- 
posed clays,  separated  from  the  formei'  by  only  a  few  feet  of  marly, 
blackish  clay.  In  such  cases  the  water  of  the  wells  is  neither  sweet 
nor  pure. 

T  h  e    Tf  (■  II  f  o  II     G  r  o  x  j> . 

The  Galena  Limestone. —  Next  in  the  descending  series  comes  the 
upiier  division  of  the  Trenton  group,  known  generally  in  the  books  as 
the  Galena  limestone.  It  underlies  a  considerable  portion  of  the  county, 
emerging  along  the  face  of  the  raviues  from  beneath  the  concealing 
drift,  and  eveu  rising  like  uuiral  walls  along  some  of  the  streams.  The 
line  of  demarkation  between  this  and  the  nether  Blue  liuiestoue  is  not 
always  easily  distinguished.  Layers,  partaking  of  the  characteristics 
of  each  of  these  divisions,  are  often  found  intermingled  for  some  dis- 
tance, although  the  characteristics  of  the  mass  of  the  two  formations 
are  verj^  distinct.  This  peculiarity  is  not  so  maiked  in  this  county  as  in 
the  eastern  part  of  Stephenson. 

The  rock  here  usually  preserves  its  usual  coarse-grained  porous  nature 
towards  the  top  of  the  quarries,  changing  into  a  denser  sub-crystaline 
mass  towards  the  bottom  of  the  formation.  It  preserves  its  usual  dull, 
greyish,  cream-colored,  chrome-yellow  tints.  No  outcrop  of  it  appears 
along  the  banks  of  Eock  river,  unless  it  may  bt^  near  the  Winnebago 
county  line.  But  as  wo  go  back  from  the  river,  the  older  formations 
sink  down  and  run  under,  and  this  l)ecomes  the  prevailing  surface  rock. 

It  is  an  important  member  of  the  series  of  Illinois  strata,  both  on 
account  of  its  many  economical  uses,  its  historic  interest,  and  the  lead- 
bearing  character  of  certain  portions  of  its  basin. 

The  superficial  area  underlaid  by  the  Galena  limestone  in  this  county 
is  quite  large.  South  of  liock  river  the  older  formations  come  to  the 
surface  a  few  miles  back  from  the  stream,  and  outcrop  along  the  ravines 
cut  dowu  into  this  belt  of  rough,  rolling  country'.  But  the  Galena  runs 
on  almost  as  soon  as  the  level  prairie  is  struck ;  and  all  the  eastern  and 
south-eastern  townships  are  underlaid  by  it,  and  would  show  it,  could 
the  concealing  drift  clays  be  removed.  The  township  of  \Vliite  Rock 
takes  its  name  from  a  low  outcrop  of  hght-colored  Galeiui  about  the 
headwaters  of  Stillman's  run,  near  the  center  of  the  township.  It  is 
quarried  to  some  extent,  and  hauled  over  the  surrounding  prairii^  The 
stoue  is  rather  soft  and  crumbly,  bat  is  useil  extensively  by  the  farmers 
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for  c.e.llar  walls,  tmindatious  and  otliei  siuiilar  uses.  Killbnck  creek 
rnnniug  north  tlirongh  the  south-eastern  portion  of  the  county,  cuts  into 
the  same  rock  and  even  touches  the  Blue  limestone,  but  no  good  outcrop 
is  shown.  Aboiit  Payne's  Point,  in  the  townshii)  of  Pine  Eoek,  along  a 
little  timber  ravine,  stone  are  quarried,  wlujse  eonchoidal  fracture  and 
ash  color  sliowbe(ls  of  passage  between  tlie  Galena  and  the  Blue. 

North  of  Eock  ri\er  the  same  phenomenon  is  observed,  only  on  a  more 
extensive  scale.  The  older  formations  sink  as  the  distance  from  the 
stream  increases,  until  the  Galena  runs  on,  formbig  surface  rock  where 
the  river  enters  the  county,  but,  bel'ore  reaching  Byr<jn,  it  strikes  these 
older  formations.  Leaf  river  and  Pine  creek  cut  deep  into  the  surface 
deposits,  and  show  outcrops  of  the  St.  Peter's  sandstone,  the  Buff  and 
Blue  limestones  respectively  for  some  distance  after  the  Galena,  becomes 
the  underlying  rock  of  the  surrounding  country;  but  even  along  the 
banks  of  these  streams,  the  Galena  outcrops  long  before  their  sources 
are  reached.  All  round  the  headwaters  of  Leaf  river  the  gravel  beds 
rest  directly  upon  the  Galena  limestone.  The  road  from  Polo  to  Mt. 
Morris  crosses  Pine  creek  about  the  middle  of  its  course.  At  the  cross- 
ing, (ialena  escarpments,  crowned  with  the  white  pine  and  red  cedar, 
overhang  the  creek  as  it  washes  their  base.  In  going  down  stream  the 
Blue  Trenton  is  soon  struck;  but  in  going  up  stream,  even  to  its  very 
sources,  massive  time-worn  outcrops  of  the  real  lead-bearing  rocks  add 
pictui'esiiueness  to  the  scenery.  At  the  forks  of  Pine  creek,  a  few 
miles  north  wi-st  of  the  residence  of  Hon.  D.  J.  Pinckney,  there  is  an 
()Ut(aop  thirty-six  feet  thick,  the  u]iper  half  of  which  is  ([uarried  into. 
A  limekiln  is  here  in  successful  oiieration;  and  stone  is  quarried  for 
common  building  puiposes. 

The  western  part  of  the  county,  between  the  Illinois  Central  Railroad 
track  and  county  line,  are  principally  underlaid  bj"  the  limestone  under 
C(jusideration.  Elkhorn  creek,  which  just  touches  the  county  about 
Biookville,  and  Buffalo  creek,  a  small  stream  west  of  Polo,  both  cut 
into  the  Blue  limestone  as  the  exceptions  to  the  above  statement.  At 
the  (juarry  one  mile  west  of  Polo,  on  the  ilt.  Carroll  road,  the  Galena 
coinposes  the  top  layers  ;  the  middle  is  lieds  of  passage,  and  the  bottom 
is  the  Trenton  Blue.  Following  the  creek  down  past  the  large  Blue 
limestone  quarries  soulh-west  of  Polo,  the  Galena  is  again  struck  before 
tlie  county  line  is  readied,  and  at  Sanlbrdsville,  a  sliort  distance  beyond 
the  county  lim^  in  AMiiteside  i/ourity,  displays  itself  in  a  massive  (juarry, 
Moi l<ed  cxtcnsi\cly  in  former  dayf,.  Tlie  same  rock  prevails  about  Woo- 
sung. 

At  White  Pock  and  at  the  forks  of  Pine  creek  a  few  characteristic 
fossils  were  to  )»■  seen;  but  the  rock  is  not  worked  enough  in  this 
county  to  afford  many  fossils  or  good  sp<'cimens.     Where    a  Galena 
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quarry  is  exteusi\'oly  work't'd  for  montlis  at  a  time,  and  carefully  exam- 
ined during  all  its  working,  fossils  worth  gatlieriiig  may  l>e  found  ;  but 
a  visit  of  a  few  Lours  to  outcrops  little  worked  at  tlie  time,  cannot  be 
very  satisfactory  so  far  as  the  ac(iuisitiou  of  fossils  is  courerued. 

The  Blue  Liiiiestone. — This,  the  Blue  limestone  of  the  western  geolo- 
gists, or  the  Treiitou  limestone  of  the  New  York  survey,  is,  under  pres- 
ent classiticatiou,  the  Blue  or  Middle  Division  of  the  Trenton  proper. 
In  a  descending  order  it  next  succeeds  the  jMagnesian  beds  of  the  (Galena 
division.  It  is  variable  in  appearance.  The  upi)er  parts  of  its  outcrops 
are  thin-bedded,  almost  shaly,  and  of  a  buff  or  lead-white  color,  often 
breaking  into  small  fragments  when  quarried.  The  lower  layers  are 
compact  and  thick  enough  to  make  a  good  building  stone.  They  break 
with  a  glassy  fracture  ;  and  some  of  the  layers  near  the  bottom  are  of 
a  deep  ultra-marine  blue  color.  This  fine  color  fades  a  shade  or  two 
lighter  when  the  stones  have  been  quarried  and  exposed  to  the  weather. 

In  the  region  of  country  underlaid  by  this  rock,  pit-holes,  or  sink-holes, 
are  of  frequent  occurrence.  These  curious  depressions  in  the  face  of 
the  country  are  from  one  to  three  rods  in  diameter,  and  run  to  a 
point  in  a  funnel-shape,  at  a  depth  of  from  six  to  fifteen  or  twenty  feet. 
The  rock  also  contains  vertical  cre\ices,  throngli  which  subterranean 
streams  of  water  often  rush  after  heavy  rains  or  spring3-  thaws. 

Along  Buffalo  creek  west  of  Polo,  for  three  or  four  miles,  there  is  an 
upheaval  of  the  Blue  limestone.  The  top  of  the  first  quairy,  the  one  on 
the  Mt.  Carroll  road,  as  already  stated,  is  composed  of  Galena  lime- 
stone, shading  down  into  beds  of  passage  into  the  underlying  division ; 
but  the  bottom  is  the  genuine  blue  "glass  roclc"  of  the  Trenton.  Two 
miles  below  this,  on  the  creek,  several  other  quarries  are  opened  and 
heavily  worked.  They,  and  in  fact  all  worked  exposures  of  this  rock 
examined  in  this  county,  show  substantially  the  following  section : 

Chocolate-colored  clays  and  subsoils,  with  fragments  of  roclc  and  some  gravel 5  feet. 

Thin-bedded,  buff-colored,  fragmentary  limestone,  sometimes  light  lead-colored 14    " 

Heavy-bedded,  blue,  glassy  layers,  breaking  with  cloudy,  conchoidal  fracture 6    " 

These  Polo  quarries  are  worked  to  a  depth  of  about  twenty-five  feet. 
The  blue  layers  in  the  bottom  are  sometimes  a  foot  thick.  When  lifted 
from  their  watery  bed,  they  look  as  if  dyed  in  blue  ink.  A  large  i)ublic 
school  house  is  now  building  in  Polo  from  stone  obtained  at  this 
locality.  The  blue  color  is  conspicuous,  and  the  effect  striking  and 
beautiful. 

This  limestone  also  outcrops  about  Brookville  and  west  of  Foreston  a 
short  distance,  where  it  is  quarried  on  some  of  the  small  feeding  streams 
of  Elkhorn  creek. 

On  the  map  of  Ogle  county  I  have  marked,  in  colors,  several  long 
narrow  strips  on  either  side  of  Rock  river.    They  extend  diagonally 
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nearly  across  tlie  county,  i)reseiviiig  the  geueral  course  of  the  stream. 
The  broad  bhie  hand  reiufsi'iits  the  part  of  the  comity  along  the  stream 
miderlaid  by  the  Bhie  hniestone.  All  the  small  .strcaiii.s  falling  into 
l\uek  river  from  both  sides,  so  far  as  I  examined  them,  ])resent  the  fol- 
lowing succession  uf  the  rocks.  At  their  mouths,  especially  from  three 
miles  alui^e  Oregon  to  Grand  Be  Tour,  the  8t.  Teter's  sandstone  comes 
to  the  surface  ;  a  sliort  distance  iij)  stream  the  Buft'  limestone  outcrops 
along  the  banks  and  on  the  sides  of  the  ravines;  farther  up,  the  lime- 
stone under  consideration  is  met  and  continues  to  outcrop  for  t\Yo,  three 
01  four  jiiiles;  then  the  Galena  rises  like  a  locky  wall  along  the  waters' 
edge,  andcojitiniies  the  surface  rock  until  the  headwaters  of  the  sti'eanis 
are  reached.  Some  of  the  hill  sides  show  all  three  of  these  resting  con- 
formably upon  each  other,  as  in  the  ravines  about  Oregon,  and  along 
the  lower  part  of  Pine  t^reek.  Kite  river  and  the  next  stream  below  it 
south  of  liock  river.  Leaf  river.  Pine  creek,  and  almost  any  of  the  small 
brooks,  jireseut  the  same  succession  of  the  rocks. 

On  I'ine  creek,  from  a  mile  below  the  crossing  of  the  highway  leading 
directly  east  of  Polo,  to  about  Sharji's  mill,  the  njiper  thin-bedded  layers 
of  the  limestone  under  consideration  outcroijs  in  rocky  faced  abrupt 
bluffs,  reaching  a  thickness  of  forty  or  hfty  feet.  The  heavier  blue 
layers  of  the  I'olo  beds  were  not  here  observed.  They  resemble  the 
outcrops  of  the  same  rocks  abo\'e  Dixon,  except  that  tbssils  arc  rai-e, 
and  the  rocl;s  have  a  dry,  baked  apj)earaiice.  At  Sharp's  mill,  the  St. 
Peter's  sandstone  and  the  Butf  limestone  begin  to  outcrop  along  the 
base  of  the  hills.  Above  Byron  the  river  hills  are  capped  with  the 
Blue,  changing  into  the  Bull'  toward  their  bases. 

The  Blue  limestone  at  Dixon  and  manj'  other  places  is  full  of  fossils. 
Slabs  of  thin  stone  are  there  found  co\  ered  so  thickly  with  fragments 
of  small  triloliitcs,  coials,  stems  of  encrinites,  and  mollusca  of  various 
genera  and  species,  that  one  cannot  help  wondering  at  tlie  great  abund- 
ance of  the  lower  forms  of  animal  life,  Avhich  swarmed  in  the  ocean  ot' 
the  lower  Silurian  era.  These  thin  fossilitcrous  strata  are  comjiact,  and 
solid,  and  when  dressed  and  polished  look  like  a  beautiful  ^■arie.^;ated 
marble.  Dr.  EVEiiKiT,  of  Dixon,  has  in  his  cabinet  specimens  of  this 
polished  marble,  which  will  compare  in  beauty  with  any  marbhM\e  ever 
saw.  In  ( );4h^  county,  however,  we  could  nowhere  find  in  the  Bine  lime- 
stone the  same  abundance  of  Ibssils.  At  Polo,  a  large  chambered  shell 
known  there  as  ■.ui'Animoiiilc,  but  probably  the  Litiiifcs  tnuhifus  of  Hall, 
is  occasionally  found;  also  an  Ovthovcrafi,  which  sometimes  reached  the 
j^reat  size  of  nine  inches  in  diameter  and  eight  or  ten  feet  iu  length. 
But  the  thin  fossiliferous  layers,  such  as  are  found  at  Dixon,  were  not 
found.  A  heavier  working  of  the  outcrops  along  Pine  creek,  might  dis- 
close them.  A  barrenness  of  ;;ood  fossils  seems  to  characterize  all  the 
formations  in  Ogle  county. 
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The  Buf  Limestone. — Tlie  lower  divisiou  of  the  Trenton,  or  the  Buif 
limestone  of  Ofla^n,  next  sacceeils  in  the  descending  order.  Itcroiis  out 
in  many  places  in  close  proximity  to  the  St.  Peter's  sandstone.  In  some 
places  it  is  separated  from  the  overlaying  division  by  a  few  feet  of  shale 
and  blue  clay  ;  in  others  the  transition  from  the  one  to  the  other  is  not 
easily  distinguished.  In  the  former,  it  is  thick-bedded,  compact,  and  the 
heavy  layers  are  di\'ided  by  thin  fossiliferous  layers  and  thin  blue  bands 
of  clay ;  in  the  latter  it  is  shaly,  shingly,  yellowish  buff-colored,  re- 
sembling much  certain  parts*  of  the  Blue  division. 

Dr.  E VK  i;  btt's  description  of  this  rock  corresponds  with  ray  own  obser- 
vations, so  far  as  outcrops  in  close  proximity  to  the  St.  Peter's  sandstone 
were  examined.  In  the  ravines  above  and  opposite  Oregon  ;  at  Shari3's 
mill,  on  Pine  creek ;  at  Moore's  quarry,  in  Lee  county ;  on  Kite  river, 
and  in  one  or  two  other  places,  this  is  true.  At  Sharp's  mill  and  near 
Oregon,  the  lower  layers  are  of  a  dull  earthy  color  and  fracture,  with 
considerable  sand  in  their  composition,  and  on  being  struck  with  the 
hammer,  give  a  heavy  dead  sound  or  thud,  as  if  striking  a  mass  of 
frozen  earth. 

This  description  would  hardly  apply,  however,  to  the  outcrop  at 
Byron.  This  corresponds  exactly  with  Whitney's  description  of  the 
Buff  limestone  outcrops  at  Wiuslow  and  Beloit;  and  these  are  exactly 
like  many  outcrops  of  the  Blue  division,  except  that  the  fossils  do  not 
seem  to  be  identical. 

Fos-sih. — At  Moore's  farm,  in  Lee  county,  many  fossils  were  observed, 
mostly  imperfect  casts  on  the  thin  layers  of  shaly  matter,  separating 
the  massive  layers,  and  also  on  the  surface  of  some  of  the  massive 
layers.  But  in  the  Ogle  county  outcrops  we  could  hardly  detect  a  fos- 
sil, except  at  B^tou.  There  we  found  a  part  of  a  large  Orthoeeras,  six 
inches  in  diameter,  perhaps.  The  animal  to  which  it  belonged  must 
lia\e  been  six  or  seven  feet  long. 

The   /St.   Peter''s  Sandntone. 

This  very  interesting  formation  outcrops  heavily  in  this  county.  It 
is  the  ])revailing  rock  along  Eock  river,  from  about  two  and  one-half 
miles  above  Oregon  to  three  miles  below  Grand  De  Tour,  a  distance  of 
about  fifteen  and  one-half  miles.  Where  the  bluffs  and  high  land  come 
up  to  the  river  this  rock  nowhere  outcrops  more  than  a  mile  or  two  back 
from  the  stream.  Even  the  river  bluffs,  along  the  sandstone  region,  i'/ 
places,  are  capiied  by  the  limestones  of  the  upper  Blue  and  Buff.  But 
up  the  tributary  sl^reams  low  outcrops  may  be  noticed  extending  milei 
back  from  Eock  river.  Up  Pine  creek  it  may  be  traced  as  high  as 
Sharp's  mill,  some  five  miles  from  the  river.     Up  Kite  river,  for  per- 
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haps  as  great  a  distance,  it  shows  itself  aknig  the  base  of  the  bluffs 
and  hills,  often  just  above  the  water's  edjic.  Up  the  smaller  strearas  it 
can  be  tr.iced  lesser  distances.  IMany  of  these  hills  I  have  found  capped 
with  the  Blue  limestone  lying  upon  the  sandstone  unconformablj- ;  many 
others  exliibit  the  Buif  and  Blue  lying  upon  each  other  conformably; 
some  are  capped  by  the  Buff  alone;  some  are  nothing  but  hills  of  sand- 
stone, uncapped  by  even  the  overlying  drift,  weathered  into  shapes  re- 
seiabliiig  the  pictured  icebergs  of  the  Arctic  seas.  The  high  bluffs,  at 
the  base  of  which  the  town  of  Oregon  stands,  with  the  exception  of  a 
light  limestone  cap  on  the  top,  are  composed  of  light  colored  St.  Peter's 
sandstone.  At  this  locality  it  is  about  one  hundred  feet  thick.  It  rap- 
idly dips  for  two  miles  and  a  half  up  the  river,  and  finally  runs  out  of 
sight,  the  last  outcrop  observed  being  half  a  mile  up  a  little  stream, 
and  about  twehe  feet  thick.  As  we  go  down  the  river  the  tliickness 
increases.  About  four  miles  bi4ow  Oregon,  at  the  fantastic  shaped 
"Indian  pulpit,"  the  sandstone  peaks  rise  higher  than  at  Oregon,  and 
before  the  mouth  of  Pine  creek  is  reached  the  elevations  measure  from 
one  hundred  and  seventy-live  to  two  hundred  feet.  After  reaching  the 
mouth  of  Pine  creek  the  formation  dips  rapidly  and  soon  runs  under 
the  overlaying  formations. 

Two  or  three  miles  al>ove  Oregon,  on  the  other  side  of  Eock  river,  tlif 
bluffs  rise  in  a  long  line  along  the  sti'eam  to  a  hight  of  perhaps  one 
hundred  feet.  The  debris  and  tahis  of  tliese  hills  present  an  abrupt, 
grass-covered  sli>[)e,  to  within  twenty  feet  <if  the  top.  The  rest  of  the 
hight  is  a  long,  low,  beetling  mural  escarpment  of  frowning  Buff  and 
Blue  limestone.  The  talus  covers  the  St.  Peter's  sandstone,  which 
doubtless  forms  tlie  l>ase  of  the  hills.  Opposite  Oregon,  in  a  low  hill,  a 
sandstone  quany  and  a.  Buff  limestone  quarry  exist  within  a  few  rods 
of  each  other. 

Peculiarities  noticed  while  examining  this  interesting  sandstone  sug- 
gest a  few  observations. 

In  many  instances  hard  metalhc-looking  layers,  or  bauds,  like  the  red 
carnelian  bands  in  the  trapijeari  rocks  of  Lake  Stiperior  in  their  modes 
of  occurrence,  are  found  running  in  somewhat  i)arallel  planes  through 
the  softer  material  of  which  this  sand  rock  is  composed.  These  are 
from  one-half  an  inch  to  two  inclx's  in  thickness,  and  are  often  within 
a  few  inches  of  each  other.  As  the  softer  material  crumbles  away  these 
remain  projecting,  giving  the  rocl^y  face  of  the  outcrop  a  pictured  or 
horizontally  veined  appearance.  The  frost  brea-ks  these  olf,  and  they 
accunnilate  in  the  ravines.  Tliey  gi\e  a  hard  and  ringing  sound  when 
struck  with  the  hammer,  and  abnost  resemble  piec(\s  of  old  castings  in 
both  color  and  hardness.  These  layers  are  ferruginous  in  texture,  and 
wei'e  formed  by  the  oxyd  of  iron  cementing  together  and  hardening 
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tliiu  layers  of  the  siindstoiie  wliiU'  in  course  ol'  being  deposited.  At  a 
little  ravine  between  C)rej;()n  and  ;\It.  JMorris  they  lay  in  jiilea,  as  if  an 
old  pot  foundery  had  onee  existed  there.  At  the  crossing  of  a  small 
stream  between  Dixon  and  DaysviUe,  where  nu  old  mill-dam  had  once 
been  built,  and  a  low  outcrop  of  red  St.  Peter's  sandstone  may  be  no- 
ticed at  the  right  of  the  crossing,  they  lay  over  the  hillside  and  in  the 
road  in  great  abundance.  On  manj^  of  them,  ripple  marks,  as  i)erfeet 
as  wlieu  made  iu  the  soft  sand  of  the  old  Silniian  beach,  still  exist. 
They  are  the  eddies  and  ripples  of  the  Silurian  seas  turned  to  fossils, 
and  ]Dreserved  in  the  embiace  of  iron  and  sand. 

Again,  these  sandstone  hills  resist  atmospheric  agencies  in  a  wonder- 
ful degree,  considering  the  soft  and  friable  nature  of  tlieir  composition. 
Oftentimes  where  they  are  most  abrupt  one  can  pick  holes  in  their  per- 
pendicular sides  with  his  knile,  or  strike  his  jiick  into  the  solid-looking 
mass.  One  would  expect  that  such  masses  would  crumble  to  pieces  and 
sink  into  low,  white  sandbanks,  but  such  is  not  the  case.  They  pre- 
serve their  forms  as  well  as  the  limestones,  and  have  quite  as  little 
debris  and  talus  piled  about  their  bases. 

The  color  of  this  sandstone  is  of  all  shades,  from  the  whiteness  of 
crushed  sugar  to  chrome  yellow,  and  the  many  tints  i>f  brown  and  red. 
The  color  is  a  stain  produced  by  the  oxyd  of  iron  held  in  solution  in 
the  waters,  which  have  at  various  times  percolated  through  the  sand- 
stone mass.  Where  this  dye  was  absent  in  the  percolating  water  a 
sandstone  as  white  as  granulated  snow  was  the  lesult;  as  the  dye  was 
present  iu  the  water,  in  that  proportion  are  the  sandstones  colored  and 
stained. 

In  consistence  this  sandstone  is  saccharoidal,  or  sugary,  and  much  of 
it  is  held  together  by  the  slightest  cohesive  attraction.  In  many  places, 
especially  where  the  sandstone  was  very  white,  I  found  difficulty  in  ob- 
taining cabinet  specimens.  E^ery  blow  of  the  hammer  would  shiver 
the  block  to  pieces.  But  this  is  not  always  true.  I  saw  houses  built 
from  this  material  which  seemed  to  be  hardening  into  a  fair  building- 
stone;  and  Dr.  Everett  gives  an  account  of  an  arched  railroad  bridge 
built  over  Franklin  creek,  in  Lee  county,  from  the  same  sandstone.  In 
a  few  places  it  seems  to  have  become  hard  and  crystaline ;  in  a  few  more 
it  has  cohesion  enough  to  make  an  indifferent  building  stone;  but  its 
general  character  is  soft,  friable,  and  uncohesive. 

Under  a  strong  microscope  the  grains  of  the  white  variety  appear 
limpid  and  semi-translucent;  those  of  the  darker  varieties  appear  as  if 
coated  over  by  rust.  All  the  grains  are  round,  similarly  formed,  and 
similar  in  size.  The  grains  are  quite  small,  and  the  mass  is  remarkably 
pure  and  homogeneous  in  character.  These  incoherent,  crystaline 
grains  of  transparent  quartz  owe  their  darker  colors,  where  colored,  to 
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a  solution  of  the  coloring  matter  lield  in  chemical  comhination ;  but  in 
most  cases  the  color  is  caused  hy  a  fbnnation  over  the  surface  of  the 
silicious  grains  of  sautl. 

Distinct  stratification  exists  in  most  of  the  outcrops,  and  even  lines 
of  cross  stra-tiflcation  are  not  rare.  Whitney  failed  to  notice  wave 
marks  in  the  Wisconsin  outcrops ;  but  there  can  be  no  mistake  as  to 
the  wa^e  and  ripple  marks  on  the  ferrus'inous  layi'rs  of  the  IJock  river 
outcrops.  Some  of  the  large  masses  present  abrupt  ;ind  strong  dips  ; 
but  these  ai'e  owing  to  local  causes.  No  trace  of  organic  life,  eithpr 
lilant  or  animal,  has  yet  been  observed  in  these  sandstones.  The  era  of 
their  deposition  seems  to  have  been  a.  iieculiar  one.  Great  changes 
must  have  taken  place  as  it  was  ushered  in  and  as  it  went  out. 

A  high  axis  of  elevation  runs  along  this  heavy  deposit.  In  cither 
direction  from  tlie  river  it  dips  away  rapidly,  and  the  overlying  dejiosits 
come  on  in  quick  succession.  Ivock  liver  runs  along  this  anticlinal  axis, 
ha\ing  cut  down  almost  or  entirely  through  the  formation. 

The  heaviest  outcrop  of  the  deposit  now  under  consideration,  in  the 
whole  area  over  which  it  is  known,  is  the  one  along  Rock  river  in  Ogle 
county.  The  formation  is  tliin  and  wide-extended,  embracing  a  super- 
ficial extent  in  tlie  northwest  alon(^  of  more  than  four  hundred  miles  in 
length  by  over  a  hundred  in  widtli.  At  Starved  Eock,  on  the  Illinois 
river,  it  is  aljout  one  hundred  an.d  fifty  feet  thick.  In  Calhoun  county 
it  outrrops  in  th<'  Cap-au-Gres  Cluffs  to  a  thickness  of  i)erhaps  eighty 
feet.  In  ^^■iscoIlsill  and  ^Minnesota  its  heaviest  outcrops  do  not  much 
exceed  one  hundrrd  feet  in  thickness.  In  Ogle  county,  however,  we 
think  it  reaches  fully  two  hundred  feet,  and  at  the  artesian  well  in  Ste- 
phenson county  it  is  perha])s  considerably  thicker.  It  is  the  identical 
same  rock  known  in  the  ^lissouri  PLcports  as  the  Saccaroidal  sandstone, 
so  extensively  used  in  the  manufacture  of  glass  at  Pittsburg.  As  ob- 
served in  ^lissouri,  however,  it  is  oftener  of  a  light  buff  or  brown  color, 
and  lias  less  of  the  white,  pure  silicious  sand  in  its  conii>ositiou  than 
the  same  ro<:k  has  in  Illinois  and  further  north. 

Geologists  seem  to  be  greatly  in  the  dark  as  to  the  origin  of  this  cu- 
rious, interesting  fm'mation. 

The   L <)  v (' r   21  a  (j  n e s i a  n   L  i  m c s t o ii  c . 

The  Lower  ]\^agll(^sian  limestone,  or  Galciferoiis  sandstimc  of  the 
New  York  geologists,  or  its  AVestern  efjuivalent,  comes,  I  think,  to  the 
surface  at  several  places  in  the  bed  of  Eock  ri\-er,  between  Oregon  and 
Grand  DeTour.  The  floor  of  the  river  in  manj'  places  along  these  high 
sandstone  bluffs,  I  am  (juite  sure,  is  a  harder,  solider,  and  altogether 
different  rock.    When  doing  field  work  in  that  part  of  the  ground  gone 
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over  by  me,  I  liad  poor  facilities  for  exiiiiiiniufi'  the  river  bed ;  but  at 
oue  locality  on  the  north  bank  of  the  stream,  five  or  six  miles  below 
Oregon,  and  just  at  the  edge  of  rather  \o\y  water,  I  found  a  stratum  of 
stone,  apparently  in  situ,  which  I  believe  to  luiA-e  been  the  top  of  this 
formation.  I  confess,  however,  that  my  judj^ment  as  to  the  existence 
of  the  Lower  Magnesian  limestone  along  the  river  bed  in  this  county  is 
formed,  at  least  partly,  from  analogy,  appearances,  and  the  natural  be- 
lief that  the  bottom  of  the  St.  Peter's  sandstone  is  here  reached.  A 
proper  examination  of  the  river  bed,  or  .some  shallow  borings  along  its 
shores,  would  satisfactorily  test  the  matter,  and  settle  any  existing 
doubt. 

UeonomicaJ  and  Ag  yiciitf  nr((l   G  eoJogy  . 

Most  of  my  remarks  upon  the  economical  and  agricultural  geology 
of  counties  north  of  this  one  would  apply  with  equal  correctness  to 
Ogle.  In  physical  features,  geological  formations,  and  agricultural  ca- 
pabilities, they  have  miich  in  common.  There  arc  some  jioints  of  differ- 
ence, however. 

Stone  for  Economical  Usvu. — All  the  limestones  afford  a  good  build- 
ing stone.  The  seminary  buildiug  at  ill.  Morris,  and  the  new  public 
school  at  Polo,  are  flue  examines  of  the  building  materials  furnished 
by  the  Blue  limestone  quarries.  The  rock  is  not  only  strong,  easily 
worked,  convenient  to  obtain,  but  when  properly  laid  up  of  blue,  or 
mingled  buff  and  blue  colors,  the  architectural  effect  is  beautiful.  The 
thin-bedded  top  laj^ers  furnish  a  good  stone  for  the  lighter  industrial 
uses.  The  heavy-bedded,  dull  colored  buff  is  more  used  for  the  heavier 
kinds  of  masonry.  The  Galena  in  this  county  is  a  rough,  thick-bedded 
stone,  used  in  cellar  walls,  bridge  foundations,  and  the  common  stone 
work  necessary  on  the  faruis  about  its  outcrojts.  In  a  few  places  the 
St.  Peter's  sandstone  has  crystaliue  layers  of  sufticieut  tenacity  to  cut 
into  wiii.lo'v  and  door  caps,  build  into  cellar  walls  and  dwelling  houses  ; 
and  in  Oiie  instance,  at  least,  is  used  for  the  culverts  in  a  small  railroad 
bridge.  It  is  easily  hewu  into  shape,  and  seasons  into  greater  hardness 
and  tenacity. 

Certain  layers  of  the  Blue  limestoue  also  burn  an  excellent  common 
lime.  The  kilns  above  Dixon,  in  Lee  county,  turn  out  an  abundance  of 
as  good  lime  for  ordinary  building  purposes  as  need  desired,  be  The 
sub-crystaline  layers  of  the  Galeua  are  well  adapted  for  lime  production, 
and  are  much  used  for  that  purpose.  On  Pine  creek,  timber  is  abun- 
dant; stone  from  both  these  divisions  is  easily  obtained,  and  of  good 
quality;  and  lime  can  be  made  in  any  desired  quantity. 


120  GEOLOGY  OF  ILLIXOIS. 

It  is  generally  believed  that  .some  layers  of  the  Buff  uiiglit  be  burned 
into  a  good  liydraulic  lime;  but  tliis  is  not  known  l)y  tbe  test  of  ex- 
periment. 

Peat. — On  the  Killbuck  creek,  on  section  30,  in  the  township  of  Mon- 
roe, there  is  a  long,  narrow,  irregularly  shaped  peat  l)ed,  containing 
about  fifty  acres.  In  the  deejiest  parts  the  deposit  is,  perhaps,  twelve 
feet  thick.  The  peat  is  the  result  of  the  decay  of  the  usual  grasses, 
sedges  and  mosses,  but  is  rather  grass-peat  than  moss-]jeat.  Compared 
with  the  Cattail  beds  of  AVhiteside  county,  it  is  more  porous,  fibrous 
and  unrijie.  It  is  available  alrea-dj'  as  a  fertilizer,  and  like  the  rest  of 
our  small,  prairie,  nnripe  lieds,  will  some  day  lie  used  largely  for  that 
X)urpose.  Its  value,  as  a  fuel,  depends  upon  the  success  of  the  peat  ex- 
periments now  being  tried  in  many  places.  For  a  fuller  discussion  of 
Northern  Illinois  peat,  its  economical  uses,  its  value,  and  its  future 
pr()s|)ects,  I  refer  the  reader  to  the  reiJOrt  upon  the  economical  ,i;eologv 
of  Whiteside  county. 

Clays  and  Sands. — Banks  of  c(nnmon  yellow  sand,  suitable  for  mortar 
making  and  plastering,  nuiy  be  found  almost  any  where  in  the  banks 
aud  sand-bars  of  Itock  river.  The  sub-soil  clays,  under  the  thin  oak 
soils,  and  in  fact  most  of  the  sandy  sub-soil,  may  be  molded  into  a  good 
article  of  common  red  brii'k. 

According  to  all  our  Western  geologists,  the  wliite  roclcs  of  the  St. 
Peter  s  sandstone  furnish  the  \'ery  l.)est  matei'ial  for  the  manufacture  of 
glassware.  Tlie  I'ittsliurg  glass  numufactories  obtain  tons  of  their 
sand  from  the  saccharoidal  deposits  of  Jlissouri,  a  rock  identical  with 
our  St.  Peter's  sandstone.  Our  sandstone,  however,  is  white,  pure,  lim- 
pid, and  free  from  foreign  matter  ;  theirs  consist  more  <.)f  the  yellow  and 
browu-stained  \arieties.  The  sugary,  white  sandstone  of  the  upper 
^Mississippi  is  a  pure  silica.  If  the  statements  of  the  learned  Dr.  (  )\ven 
are  true,  only  about  two-tenths  of  one  per  cent,  of  extraneous  matter,  as 
shown  by  chemii/al  analysis,  enters  into  the  composition  of  the  snow- 
white  sands  of  this  formation. 

Thousands  of  tons  of  thi',  sand  could  be  cheaply  transijorted  down  the 
liver  to  the  Rock  Island  coal  fields  ;  or,  when  the  contemplated  railroad 
up  the  Kock  ri\er  valley  is  comj)leted,  for  the  purpose  of  connecting 
the  lumber  regions  of  the  north  with  the  pi'airies  of  Iowa  and  coal  fields 
of  Illinois,  the  coal  could  be  easily  run  np  from  Poclv  Island  to  the  Ore- 
gon or  Graiul  DeTonr  sand  cliffs,  and  ghissware  for  the  whole  Xorth- 
u'cst  be  chea]ily  and  successfully  mannfactnred.  These  facilities  for 
moving  the  coal  ami  saud  togethei'  wdl  exist  at  no  distant  day.  It  will 
then  remain  for  capital  to  invest  in  this  remunerative  branch  of  manu- 
facturing industry. 
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Soils  and  their  products. — The  dark-colored  loiims  are  underlaid  by  a 
light-colored,  clayey  or  gravelly  sub-soil.  The  loam  is  largely  composed 
of  vegetable  elements.  If  not  made  up  of,  it  is  at  least  greatly  enriched 
bj'  the  successive  growth  and  decay,  for  ages,  of  our  common  prairie 
grasses.  This  is  the  soil  of  our  prairies.  The  timber  soils  are  the  usual 
clayey  deposits  of  the  oak  ridges,  underlaid  by  a  close,  compact,  yellow 
sub-soil.  Hungry,  sandy  soils  are  seldom  met  with.  Leachy,  loamy, 
fat  soils,  well  adapted  for  the  best  farming  lands,  cover  most  of  the 
county.  The  soils  in  this  portion  of  the  State  are  composed  of  silica,  or 
the  earth  of  flints  ;  alumiua,  or  fine  impalpable  clays ;  carbonate  of 
lime,  or  calcareous  materials,  making  marly  soils ;  and  various  otlier 
materials,  such  as  the  oxyd  of  iron,  organic  matter,  and  the  like.  The 
two  fli'st  are  the  basis  of  all  our  soils.  The  last  gives  them  fertility. 
jSTo  soil  is  composed  of  a  single  one  of  these  elements ;  but  the  mixture 
or  chemical  combination  of  all  these,  and  sometimes  many  other  ele- 
ments, exist  in  the  same  soil,  making  clay  soils,  clay  loams,  loamy 
soils,  sandy  soils,  vegetable  molds,  marly  clays  or  sauds,  and  many 
other  kinds  of  soils,  well  known  to  agricultural  chemistiy. 

I  think  the  general  proposition  is  true,  that  where  large  tracts  of  coun- 
try are  underlaid  by  the  same  or  closely  related  geological  formations, 
the  soils  will  have  some  resemblance  to  those  formations.  They  are  un- 
doubtedly, in  part,  derived  from  them ;  and  in  many  cases  in  this  part 
of  the  State,  as  I  have  already  intimated,  the  soils  and  sub-soils  seem 
to  show  their  origin  from  these  subjacent  rocks.  But  this  remark  must 
be  received  with  considerable  allowance.  The  transporting,  sorting, 
and  sifting  agency  of  water,  the  ice  action  of  glaciers  and  icebergs,  and 
the  evidences  that  other  geological  forces  have  been  at  work  all  over 
this  region,  leads  us  to  greatly  modify  the  statement  just  made,  and  to 
believe  that  our  soils  are,  in  part  at  least,  derived  from  many  sources — 
some  of  them  remote  from  their  present  localities.  The  same  is  true,  I 
think,  of  the  sub-soils,  and  finer  materials  of  the  di'ift.  These,  originally 
perhaps,  were  all  alike ;  but  chemical  and  atmospheric  agencies  and 
the  growth  of  vegetation  changed  the  surface  clays  into  rich  fat  soils  ; 
the  sub-soils  received  less  of  these  influences,  but  still  felt  them,  and 
were  further  changed  by  the  percolating,  saturating  surface  waters ;  but 
the  deep  lying  clay  and  sandbeds  received  no  change  from  these  agen- 
cies. Even  the  acids  of  the  air  could  not  penetrate  to  them,  and  they 
remain  unchanged. 

Ogle  county  shows  more  evidences  of  a  transported  soil  than  western 
Stephenson  or  Carroll  county. 

Geology,  engaged  in  investigating  these  phenomena,  is  thus  the  hand- 
maiden of  agriculture,  and  ought  to  be  encoiu'aged  and  studied  by  the 
farmer.    He  should  not  be  slow  to  learn  that  all  branches  of  human 
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knowledge  are  bound  together  like  tke  links  of  a  chain ;  all  the  arts  of 
life  sustain  to  each  other  dependent  relations,  and  all  cultivators  of  soil 
or  science  ought  to  be  bound  together  by  the  bonds  of  a  common 
interest. 

But,  however  derived  or  made  up,  the  soils  of  this  county  are  gener- 
ous and  fertile  in  a  high  degree.  Indian  corn,  wheat,  oats,  hay,  pota- 
toes, barley,  rye,  the  products  of  the  kitchen  garden,  the  hardier  fruits 
of  garden  and  orchard,  are  here  raised  in  bountiful  profusion.  Vine 
culture  has  not  yet  attracted  much  attention,  not  for  the  want  of  suit- 
able localities  in  which  to  try  the  experiment,  but  simply  because  at- 
tention has  not  yet  been  directed  to  this  branch  of  horticultural  industry. 

In  speaking  of  these  noble  soils — the  Edens  of  agriculture  in  these 
Western  States — I  may  as  well  make  some  remarks  here,  which  apply 
with  equal  force  to  the  agricultural  policy  of  this  and  all  the  neighboring 
counties,  and  to  the  piactices  of  prairie  farming  generally.  I  mean  the 
unscieutitic,  slovenly,  and  wasteful  modes  of  cultivating  the  virgin  soils 
of  our  broad  prairies.  The  unripe  peat  and  muck  remain  undisturbed 
in  their  beds;  trencliing  and  sub-soil  plowing  are  never  resorted  to; 
annual  fires  consume  the  surplus  stubble  and  stalks  left  from  the  last 
year's  crop;  ashes,  bones,  lime,  the  barn-yard  and  stable  manures,  if 
disturbed  at  all,  arc,  raked  into  some  convenient  out  of  the  way  place  ; 
and  the  fanner  .ucncrally  cultivates  so  mucli  that  he  cannot  half  culti- 
vate anything  at  all. 

Geology  and  chemistry,  and  the  experience  of  older  countries,  all  cry 
out  against  this  wrong  done  to  our  generous  soils.  In  the  first  place, 
the  farmer  ought  to  study  his  soil,  ascertain  what  element  is  wanting 
or  what  it  has  in  excess,  and  intelligently  supply  the  one  or  counteract 
the  other.  Instead  of  scratching  over  a  large  amount  of  soil,  if  he 
would  go  deeper  and  throw  up  a  little  sub  soil,  the  kiss  of  the  roving 
winds,  the  rain  and  the  sunshine  would  enrich  these,  and  his  soU  would 
grow  deeper  instead  of  licconiing  hungry  and  exhausted.  Composts 
should  yearly  be  made  of  every  a\'ailable  sabstance,  and  scattered  with 
a  profuse  hand  o\er  his  meadows  and  grain-producing  fields.  Perhaps 
some  water-soaked  bog  and  some  unproductive  ridge,  lying  side  by  side, 
and  both  worthhvss,  have  in  them  the  comjilements  of  the  best  produc- 
ing soils,  and  only  need  a  little  mingling  to  make  them  the  most  valu- 
able tracts  in  the  field  w-  on  the  farm.  A  little  mind  em^doyed  in  cul- 
tivating the  earth  is  better  than  much  manual  labor,  aided  though  it  be 
with  all  forms  of  labor-saving  machinery. 

Against  this  wasteful  system  of  farming  every  industrial  interest 
sliotild  cry  out.  Our  soils,  when  new,  used  to  return  average  crops  of 
forty  bushels  to  the  acre;  now  fifteen  is  a  good  crop  on  the  older  cul- 
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tivated  lands.  In  the  corn  field,  seventy,  eiglity,  and  one  hundred 
bushels  to  the  acre  was  not  an  unusual  yield;  now  thirty-five  or  forty  is 
oftener  the  exception  than  the  rule.  At  this  rate  our  land  will  rapidly 
become  exhausted.  Good  husbandry,  good  farming,  if  not  able  to  keep 
the  soil  up  to  its  primitive  fertility,  ought,  at  least,  to  prevent  its  rapid 
deterioration. 


CHAP  TEE    VI  i  I. 

LEE    COUNTY. 

Lee  county  is  bonndeil  on  the  Borth  by  Ogle,  on  tlie  east  by  DeKalb, 
on  the  south  hyL;iSal\e  and  Bnreau,  and  on  the  west  by  Whiteside.  It 
is  a  lai'se  founty.  Its  longest  extent  from  west  to  east  is  thirty-six  miles, 
and  from  south  to  north  is  twenty  two  miles.  It  contains  eighteen  full 
townships  of  land,  and  a  little  over  four  half  townships,  embracing  in  all 
about  seven  hundred  and  twenty-eight  sections  or  square  miles. 

The  face  of  the  country  is  diversified,  and  is  made  up  of  rough,  hilly 
land,  broad  and  level  prairies,  and  extensive  swamps  and  marshes. 
TheWinnebago  swamps,  in  the  south-west  corner,  and  tlie  Inlet  swamps 
east  of  the  center  of  the  county,  are  peculiar  features  in  its  topography, 
and  will  receive  a  farther  notice  in  a  subsequent  part  of  this  report. 
The  north-western  part  of  the  county,  where  Eoclc  river  cuts  across  the 
corner,  is  rough,  hilly,  and  in  places  iiicturesiiue,  especially  in  the 
vicinity  of  that  stream.  The  hills  and  ravines  in  *his  locality  are  parti- 
ally covered  with  dense  underbrush  and  scattering  timber.  The  rest  of 
the  county,  with  the  exception  of  an  occasional  grove,  is  a  broad,  level, 
fertile  prairie,  inclining  in  some  places  to  be  rathei'  low  and  wet.  Such 
is  the  character  of  tlie  prairie  land  in  places  in  the  eastern  part  of  the 
county,  and  also  along  its  westciii  and  soutli-western  borders.  The  agri- 
cultural resources  and  grain-])roduciiig  capabilities  are  very  great,owHig 
to  the  large  amount  of  excellent  farai  land  in  the  county,  while  the  wet 
lands  afford  good  grazing,  pasture  and  meadow  farms,  antl  make  stock 
raising  a  very  successfid  and  remunerative  business. 

Timber  is  scarce.  Sugar  Grove,  Lee  Center  Grove,  ^Melugiu's  Grove, 
Paw[)a\v  Grove,  and  a  lew  smaller  groves,  and  the  scattering  bodies  of 
timber  along  Eock  river,  alibrd  about  the  only  supply.  The  oaks,  walnuts, 
sugar-maple,  linden  or  basswood,  and  hickory  are  the  prevailing  kinds 
of  timber,  although  almost  every  kind  in  the  catalogues  for  northern 
Illinois  may  be  found  in  the  groves,  liock  river  and  the  railroads  make 
t4ie  pine  lumber  oil  the  north  (^f  easy  access  to  the  people  of  this  county, 
and  they  do  not  feel  this  want  of  timber  as  do  some  of  the  neighboring 
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counties.  Hedges  are  also  grown  to  a  considerable  extent,  and  dispense 
■with  mueb  fencing  lumber.  Tlie  osage  oranj^c  here  makes  an  excellent 
fence  when  projterly  planted  and  taken  care  of.  Tlie  history  of  this 
plant  is  peculiar.  Many  years  ago  it  was  extensively  introduced  in 
Northern  Illinois.  Miles  of  it  were  planted  in  hedges.  There  was  great 
faith  that  it  would  prove  an  excellent  fencing  material,  but  the  hedges 
■were  poorly  planted  and  suffered  to  take  care  of  themselves.  As  a 
natural  consequence,  poor  cultivation  and  several  hard  winters  caused 
the  hedges  to  fail  as  fences.  For  several  years  the  osage  orange  at- 
tracted little  attention  as  a  fencing  material.  But  in  course  of  time,  a 
few  hedges  that  had  been  properly  cultivated  grew  into  beautiful  and 
successful  fences,  and  public  attention  was  again  turned  to  the  osage 
orange.  Miles  of  excellent  fence  may  now  be  seen  in  these  northern 
counties,  and  hundreds  of  miles  are  planted  every  spring.  Instead  of 
the  few  rows  of  straggling,  ragged,  unevenly  grown  bushes  which  used 
to  deform  the  landscape,  long  lines  of  well-grown,  compact,  green  shin- 
ing walls  of  hedge  plants  may  now  be  seen,  which  would  defy  a  buffalo 
to  break  through  them. 

Hedge-growing  and  timber-growing  are  not  geological  questions,  but 
they  are  great  material  interests,  which  are  now  attracting  much  atten- 
tion. 

Eock  and  Green  rivers,  and  the  upper  portion  of  Big  Bureau  creek, 
are  the  only  streams  of  consequence  in  the  county.  All  these  flow  in 
the  same  general  direction,  and  almost  parallel  with  each  other.  The 
general  course  of  these  streams  is  from  north-east  to  south-west.  Eock 
river  strikes  the  county  at  Grand  DeTour,  about  twelve  miles  east  of  the 
north-western  corner  of  the  same,  and  cuts  off  about  two  townships 
from  the  north-west  corner.  From  Grand  UeTour  to  JJixon  the  bluffs 
approach  closely  to  the  river,  are  bold,  rocky,  and  precipitous,  cut  up 
with  rasines,  and  show  excellent  outcrops  of  the  several  formations  of 
Silurian  rocks.  Below  Dixon  the  bluffs  gradually  recede  and  grow 
lower,  and  finally  swell  away  into  undulating  prairies  of  great  beauty 
and  fertility.  Green  river  is  not  a  river,  or  even  stream,  for  a  portion  of 
its  course  across  the  county.  It  takes  its  rise  in  the  swampy  land  in 
the  eastern  part  of  the  county,  and  in  the  Inlet  swamps  between  the 
the  eastern  and  central  parts  of  the  county.  The  surplus  waters  of  this 
Inhit  swamp,  two  or  three  miles  south-east  of  Lee  Center,  are  gathered 
into  the  first  well  defined  stream  or  current  of  Green  river.  For  ten  or 
twelve  miles  the  stream  flows  south  westward,  and  again  becomes  lost 
in  the  interminable  Winnebago  swamps,  in  the  south-west  part  of  the 
county.  Along  its  whole  course  there  are  no  bold  bluffs,  no  distinctive 
river  valley,  and  no  outcropping  rocky  formations,  except  about  Lee 
Center,  where  some  low  outcrops  of  the  Galena  limestone  are  quarried. 
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Big  Bureau  creek,  in  tlie  south-eaateru  part  of  tlie  county,  i.s  a  prairie 
brook,  with  no  marked  peculiarities. 

Several  small  creeks  and  brook's,  such  as  Sugar  creek,  in  the  town- 
ship of  Palmyra,  and  Franklin  creek,  east  of  Dixon,  are  worthy  of  no- 
tice. The  latter  is  one  of  the  most  interesting  little  streams  in  the 
county.  It  exhil))ts  in  its  short  course  a  flue  section  of  the  geological 
formations  in  this  part  of  the  county. 

Geo  1  0  ff  i  c  al     For  m  a  t  io  n  s . 

These  are  varied  and  interesting.  Below  the  superficial  deposits,  we 
commence  with  the  Niagara  limestone,  and  go  all  the  way  down  to  the 
St.  Peter's  sandstone.  A  section  of  the  geological  formations  of  the 
county,  in  the  order  of  their  sequence,  would  be  re])resented  by  about 
the  following  figures : 

1.  Drift  deposits 10  to  75  feet . 

2.  Niagara  limestone ?  ' ' 

3.  Cincinnati  gioup 30  ?  ' ' 

4.  Galena  limestone 25  to  70  '' 

5.  Blue,  or  Old  Trenton 20  "75 

6.  Buff  linieatnnp   18 

7.  St.  Peter's  sandstone 150  ' ' 

Iknersing  this  order,  I  propose  to  commence  at  the  bottom,  and  de- 
scribe tliese  formations  in  the  ascending  order. 

The  St.  Peter^s  Sandstone. — This  very  interesting  rock  underlies  a  very 
considerable  portion  of  the  county,  and  outcrops  heavily  on  Rock  river 
and  Franklin  creek.  The  heaviest  outcrop  in  the  county  is  opposite 
Grand  DeTour,  just  across  the  )i\-er.  The  base  of  the  bluff,  for  thirty 
or  forty  feet  upwards,  sho^vs  this  rock.  Here  it  has  a  solid,  un  stratified 
look,  and  rusty -brown  (Mjlor.  On  the  Ogle  county  side  of  the  river  the 
sandstone  is  whiter,  and  the  outcrop  is  over  one  hundred  feet  in  thick- 
ness. For  two  or  three  miles  tlic  bluffs  are  mostly  composed  of  this 
material.  Just  l)eIo\\'  the  month  of  Pine  creek,  the  formation  on  Bock 
river  sinks  rapidly  out  of  sight,  and  is  succeeded  by  the  Trenton  lime- 
stones. On  tlie  Lee  county  sid(^  of  the  ri\'er  the  sandstone  soon  dis- 
appears, after  leading  the  outcrop  opposite  Grand  DeTour.  Between 
this  latter  place  and  Dixon  fine  outcrops  of  Trenton  limestone  occur. 
The  St.  Peter's  sandstone  on  Rock  river,  as  will  be  seen  by  a  reference 
to  ray  report  upon  the  geology  of  Ogle  county,  is  chiefly  developed  in 
the  latter  county.  For  a  distance  of  about  fourteen  miles,  commencing 
about  two  miles  above  Oregon  city  and  terminating  a  short  distance 
below  the  mouth  of  Pine  creelc,  it  is  a  very  marked  feature  of  the  Rock 
river  bluffs.  The  outcrop  extends  back  but  a  short  distance  from  the 
blnffs.    In  some  of  the  ravines  and  intersecting  streams  it  can  be  traced 
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for  one,  two,  or  tliree  miles.  On  the  east,  north  and  west  of  these  sand- 
stone bhiffs,  the  formation  terminates  abruptly,  sinks  out  of  sight 
rapidly,  and  seems  like  an  abnipt  anticlinal  axis  pushed  boldly  vip  into 
the  air.  On  these  sides  the  overlaying  formations  are  piled  as  it  were 
against  the  sides  of  this  sandstone  uplift.  But  on  the  south  side  it 
sinks  away  more  gradually,  and  doubtless  is  the  underlaying  roclv  for 
most  of  the  distance  in  a  south-east  direction  to  the  great  uphea\'al  at 
Deer  Park  and  Starved  Eock,  on  the  Illinois  river.  A  line  drawn  from 
the  month  of  Franklin  creek  up  that  stream,  thence  on  a  south-east 
course  to  the  south-east  corner  of  Lee  county,  and  thence  to  the  Illinois 
ri^'er  through  La  Salle  county,  for  most  or  all  of  that  distance,  would 
pass  over  this  deposit,  lying  almost  or  iiumediately  under  the  drift  de- 
posits. A  line  from  Oregon  city  to  the  same  point,  or  lines  from  inter- 
mediate points  on  Eock  river  to  the  same  point,  would  pass  over  forma- 
tions almost  identical.  From  the  uplift  on  Eock  river  to  that  on  the 
Illinois  river,  there  is  probably  a  low  axis  of  elevation  somewhere  in 
the  section  of  countiy  bounded  by  the  above  imaginary  lines.  I  have 
no  doubt  but  that  a  broad  strip  of  Lee  county,  exteudhig  from  (Uaud 
DeTour  to  the  north-west  corner  of  La  Salle  county,  is  underlaid  by  the 
St.  Peter's  sandstone.  About  Franklin,  and  even  south  of  that,  this 
strip  may  be  covered  with  fragmentary  patches  aud  lields  of  overlaying 
Silurian  formations ;  but  aitesian  wells  for  all  this  distance  would  soon 
strike  the  St.  Peter's  saiuistone,  after  passing  through  the  overlaying 
drift. 

The  next  visible  outcrops  of  this  fornuition  in  Lee  county,  may  be  seen 
on  Franklin  creek.  Several  of  these  may  be  noticed,  commencing  about 
two  miles  below  the  village  of  Franklin,  and  showing  theniselves  in  the 
base  of  the  creek  bluffs  all  the  way  down  to  Eock  river.  The  outcrops 
are  low,  and  are  sometimes  capped  by  Buff  and  Trenton  limestones. 

These  are  the  natural  outcrops  of  the  St.  Peter's  sandstone  in  Lee 
county.  Along  the  northern  line  of  the  county,  and  east  of  Franklin 
creek  for  a  few  miles,  other  low-lying  outcroi)s  may  exist.  If  so,  I  did 
not  notice  them ;  aud  they  possess  no  petniliar  iuterest. 

This  sandstone  has  often  been  described. .  Its  varying  shades  of  color, 
from  white  to  dirty  brown,  rusty,  and  almost  flame- red,  are  well  known 
to  all  observers  in  its  vicinity.  Its  want  of  cohesion,  saccharoid,  almost 
crumbling  appearance,  would  seem  to  indicate  that  atmospheric  and 
chemical  agencies, *uch  as  the  rain,  the  winds,  the  fiost,  and  the  tooth 
of  time,  would  speedily  level  its  piled-up  sands  aud  strew  them  far  and 
wide;  but  this  is  contradicted  by  its  remarkable  property  to  weather 
into  sugar-loaf  shaped  hills,  ragged  pinnacles,  and  gracefully  rounded 
bluffs,  able  to  preserve  their  form  and  shape  through  the  rolling  years. 
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Where  unstaiued  by  the  oxyd  of  iron,  the  graias  of  which  it  is  made 
ujj  are  roviiid  and  hmpid  in  color,  and  are  a  pure  quartz.  The  mystery 
of  its  deposition  does  not  seem  to  be  well  understood.  ISTo  fossils,  no 
liuesof  stratification,  have  written  on  it  and  iu  it  the  story  of  its  creation. 
Horizontal  bands  or  layers,  thin  and  dark  iron  colored,  weather  out  on 
some  of  the  outcroiis,  and  ^i^'c  the  same  a  pictured  appearance,  at  a  lit- 
tle distance.  On  the  point  of  one  hill  a  pile  of  these  fragments  lay,  de- 
tached from  the  outcrop,  resembling  a  i>ile  of  old,  broken,  iron  pots.  On 
some  of  these  ferruginous  fragments  I  noticed  the  lijiple  marks  spoken 
of  by  Dr.  EVERETi',  of  Dixon,  in  his  description  of  this  rock.  These 
ripple  and  eddy  marks  sometimes  resemble  the  forms  of  organic  life  in 
a  remarkable  degree. 

Its  uses  will  be  spoken  of  under  the  head  of  the  Economical  Geology 
of  tlie  county.  Ascending  the  scale  we  next  come  to  the  lower  division 
of  the  Trenton. 

TIte  Iliiff  Limestone. — AVhere  in  situ  and  fully  developed,  this  limestone 
is  separated  from  the  8t.  Peter's  sandstone  by  two  or  three  feet  of  thin 
shales,  intermingled  with  a  blue  and  greenish  laminated  clay.  This  is 
especially  obs(n^'a1)le  in  one  or  two  of  the  Pine  creek  outcrops  in  Ogle 
county.  The  liest  outcrop  perhaps  in  Lee  county  is  in  a  ravine  two  or 
three  miles  east  of  Dixon,  near  the  Oregon  road.  The  outcrop  is  about 
halfway  down  a  hill  sloping  to  the  south.  In  the  bottom  of  the  ravine 
some  laige  detached  masses  of  the  St.  Peter's  sandstone  are  laying  in 
the  bed  of  the  little  trickling  stream.  The  top  of  this  formation  is  prob- 
ably'just  below  them.  The  Buff  outcrop  above  and  in  the  hill-side,  for- 
merly quarried  largely,  shows  a  compact,  heavy-bedded,  crystaliue  or 
semi  crystaline  limestone.  The  massive  layers  are  abont  a  foot  in  thick- 
ness, and  separated  by  thin  fossiliferous  shales  and  loose  clay.  These 
layers  belong  to  the  upper  part  of  the  division.  The  lower  part,  as  ex- 
amined in  situ  in  <  ).nle  county,  is  of  a  dull  color,  and  gives  out  a  dull 
earthy  sound  on  being  struck  witli  the  hammer,  while  these  layers  ring- 
out  a  sharper  and  more  metallic  sound.  Up  Franklin  creek  in  one  or  two 
places  I  detected  the  Buff  limestone  above  and  in  close  proximity  to  the 
underlaying  sandstone.  These  are  all  the  outcrops  noticed  in  the  coun- 
ty. This  Buff  linH'st(nie  underlies  but  a  limited  area,  and  that  in  close 
proxinnty  to  the  sandstone  outcrops.  The  base  of  the  lilufts,  from  the 
Blue  limest(me  quarries  above  Dixon  to  the  sandstone  bluff"  opposite 
Grand  J  )e  Tour,  contain  good  sections  of  this  rock ;  but  the  outcrops  are 
deeply  coNcred  by  the  talus  along  the  bluff' line. 

The  Blue  Limestone,  or  Trenton  jiroper. — This  is  \-ery  heavily  devel- 
oped, both  on  Iiock  river  and  Franklin  creek.  About  three  miles  and 
a  half  above  Dixon,  high,  perpendicular  outcrops  begin  to  appear  along 
the  bluffs  on  the  south  side  of  the  river  ;  and  from  thence  almost  to  the 
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city  limits  of  that  city  till'  bliitlk  arc  mostly  composed  of  tliisrock.     Exten- 
sive qaanics  and  lime  kilns  arc  seen  at  nuiiiy  i)laccs  in  this  distance.  The 
yieatcst  thickness  developed  alon,i;-  these  (piarries  is  from  sixty  to  se\'e.nty- 
tive  I'cct.     The  small  raxines  leading  down  tlironyli  the  hill,  show  this 
rock  in  their  channels,  sonietimes,  for  several  mikis.     In  these  locaUties 
it  resembles  tJie  white  Hamilton  limestone  about  Eock  Island.     North 
of  lU)ck  river  its  area  is  more  circnmscribcd.     Following  up  Franklin 
creek  this  roek  soon  shows  itself  iu  the  hill-sides,  even  l)efore  the  St. 
Peter's  sandstone  has  disappeared  below  the  surface.    In  one  instance 
a  detached  sort  of  a  tower  rock  stands  in  the  \  alley  of  the  small  stre^im, 
entirely  disconnected  with  the  hills  on  either  side.     All  the  way  np  the 
I'ocky  exposures  may  be  seen.     Near  the  villa.i^e  of  Franklin,  where  the 
Dixon  air  line  division  of  the  North-western  railroad  crosses  that  stream, 
a  series  of  large  quarries,  extensively  worked  in  past  years,  line  both 
sides  of  the  creek  banks  for  a  considerable  distance.     A  large  hotel  and 
other  buildings  in  the  village  were  constructed  with  the  material  taken 
from  these  quarries.     Franklin  grove,  a  fair  sized  body  of  timber,  is  un- 
derlaid by  these  beds,  which  outcrop  in  the  creek.     A  section  of  Frank- 
lin creek  would  show  the  overlaying  drift  clays  of  varied  thickness ; 
about  forty  feet  of  this  Blue  limestone;  and  about  twenty-live  feet  of 
the  St.  Peter's  sandstone.     These  localities,  and  a  few  others  in  this  part 
of  the  county,   are  the  only  x^laces  in  the  county  where  natural  out- 
crops of  the  Blue  or  lower  Trenton  may  be  seen.     In  the  south  and 
south-western  part  of  the  county  this  rock  may  exist  to  a  limited  extent, 
but  there  are  no  natural  outcrops,  and  it  is  hard  to  tell  what  forma- 
tions lay  under  these  level  prairies. 

Where  best  developed  in  Lee  comity,  the  Trenton  limestone  at  the 
top  of  the  (juarries  is  thin-bedded,  broken  up,  and  of  alight  buff  color. 
Towards  the  bottom  the  layers  become  heavier,  intersected  occasion- 
ally witli  upright  clay  seams  ;  and  in  the  bottom  several  massive  layers 
of  blue  stone  are  found.  On  fresh  fractures  the  color  is  a  dark-blue ; 
but  it  soon  weathers  to  a  bright  sky-blue. 

Some  of  the  layers  are  full  of  fossils,  the  remains  of  organic  life. 
AMien  highly  jjolished,  these  make  a  handsome  marble,  covered  with 
the  delicate  tracings  of  the  imbedded  fossils  and  casts. 

In  many  instances  I  noticed  the  "i)ot  holes"  spoken  of  by  Dr.  Everett, 
o^'er  the  high  surface  of  the  country  underlaid  by  this  rock.  They  are  a 
characteristic  feature  in  the  face  of  the  country  east  of  Dixon,  and  excite 
the  curosity  of  the  most  superficial  observer. 

The  Giih'na  Limestone. — I  prefer  to  retain  this  name  in  speaking  of 
this  memliei'  of  the  Trenton  limestone.  Descending  Eock  river  from  the 
locality  of  the  Blue  limestone  quarries  above  Dixon,  the  Galena  lime- 
stone is  first  noticed  on  the  south  side  of  the  river,  in  the  fine  outcrop 
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just  above  the  Dixon  mills.  The  rock  has  been  quarried  here,  making 
room  ttir  Imildiiigs  and  to  obtain  building  material,  until  it  presents  a 
perpeiulicular  wall  of  stone,  perhaps  forty  feet  high.  The  top  of  this 
outcrop  is  real  Galena  limestone;  the  middle  has  somewhat  changed  in 
character;  the  bottom  presents  real  beds  of  transition  into  the  under- 
laying blue  beds  of  the  Trenton  proper. 

At  Dement's  quarry,  one  mile  below  this  place,  and  on  the  north  side 
of  the  rivci',  and  also  in  a  hill  at  the  north  end  of  the  Illinois  Central 
railroad  iron  bridge,  bold  outcrops  of  massive,  heavy-bedded,  cream 
colored  and  yellow  Galena  limestone  are  largely  worked.  Thence  down 
the  river  on  the  north  side  for  about  six  miles,  to  Lawrence's  quany, 
almost  every  hill  shows  a  Galena  outcrop.  Dement's  quaiTy,  and  a  bold 
stone  bluff,  projecting  over  the  edge  of  the  river  current,  about  three 
miles  below  Dixon,  each  expose  a  thickness  of  nearly  seventy-five  feet 
of  solid  stone  escarpment.  In  this  distance  there  is  one  heavy  exposure 
in  the  south  bank  of  the  vivev.  At  Lawrence's  quarry  the  rock  presents 
a  sort  Of  a  metamorphic  appearance ;  and  some  of  the  layers  are  covered 
with  a  white  incrustation  of  carbonate  of  lime,  resembling  the  frosting 
on  a  cake.  From  this  last  outcrop  the  banks  of  the  river  rnn  low,  and 
show  no  more  rocks  until  the  west  line  of  the  county  is  passed. 

South  of  Eock  river,  along  these  Galena  outcrops,  the  country  spreads 
away  in  a  dead  level  towards  the  "Winnebago  swamps.  No  r(jcky  out- 
crops are  seen,  between  this  se<'tion  of  the  river  and  the  south  line  of 
the  county  ;  but  this  long  parallellogram  is  probably  underlaid  by  deep- 
laying  Galena  limestone,  and  patches  of  Cincinnati  shales,  which  are 
shingled  over  it  along  the  west  line  of  the  county. 

North  of  Rock  river  the  country  rolls  away  in  undulating  prairie  and 
sparsely  wooded  stretches,  and  is  all,  with  the  exception,  perhaps,  of  a 
small  corner  below  the  moutli  of  Pine  creek,  underlaid  by  the  Galena 
limestcne.  The  ijhysical  features  of  the  country  show  this  at  a  glance. 
The  Illinois  Central  railroad,  in  winding  out  of  the  low  Eock  river 
bluffs  towards  Woosuug,  makes  several  long  but  not  deep  cuts  in  the 
Galena  limestone.  Several  wells  in  the  township  of  Palmyra  disclose 
it  at  their  bottoms.  Along  the  banks  of  a  little  prairie  stream  north- 
west of  Sugar  Grove,  at  a  locality  called  the  Big  Springs,  two  or  three 
excellent  quarries  are  opened  and  extensively  worked  to  supply  the 
surrounding  farms  with  building  stone. 

The  outcrops  of  this  formation  south  of  Rock  river  are  not  numerous, 
but  still  a  considerable  area  is  underlaid  by  it.  Commencing  at  Mount 
Carroll,  in  Carroll  county,  a  low  anti-clinal  axis  of  the  Galena  limestone 
may  be  traced  southeast  through  Milledgeville  and  Wilson's  Mill  to 
Eock  river,  just  west  of  Dixon  ;  thence  on  the  same  general  course  to 
Lee  Center ;  thence  bending  south  and  west  towards  and  near  Sublette, 
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and  on  to  Lamoille  in  Burean  county.  At  Lee  Center,  in  a  grov^e  of  tim- 
ber south-east  of  tlie  village,  there  is  a  good  exposure,  ^Yll('re  abundance 
of  fine  building  stone  is  (luanicd.  The  stone  is  somewhat  thin-bedded 
here.  At  Sublette,  or  its  ^■icini(y,  there  is  another  quarried  exposure, 
and  in  north-eastern  Bureau  county,  if  I  mistake  not,  some  low  out- 
crops exist.  The  Galena  limestone  also  comes  in  from  Ogle  county  in 
the  north-east  corner  of  Lee,  and  underlays  two  or  three  townships  there, 
extending  down  perhaps  to  the  head  waters  of  Sirring  creek  and  the 
Inlet  marshes.  It  is  almost  impossible  to  trace  or  bound  the  underlay- 
ing locky  formations  iu  the  level  prairies  of  central  and  southern  Lee 
county ;  but  I  feel  quite  sure  the  Galena  limestone  extends  back  for  a 
considerable  distance  on  either  side  of  the  anti-clinal  axis  above  referred 
to,  and  so  continues  until  it  runs  under  the  coal  fields  of  Bureau  county, 
or  thins  out  and  disappears  from  among  the  underlaying  rocks. 

An  extended  lithological  description  of  this  rock  is  hardly  necessary 
iu  this  place.  It  has  been  many  times  described  in  the  reports  of  our 
Western  geologists,  and  also  in  my  reports  upon  Carroll,  Stephenson 
and  other  counties  in  the  northwestern  part  of  the  State.  As  developed 
in  Lee  county  it  is  more  massive  and  solid  than  in  some  localities  fur- 
ther north,  belonging  as  it  does  to  the  lower  part  of  the  formation.  It 
has  that  rich,  warm,  cream  color  so  characteristic  of  this  stone. 

The  many  economical  uses  to  which  this  rock  is  put ;  its  great  thick- 
ness and  local  development,  being  only  found  in  the  lead  basin  of  the 
Northwest;  the  rich  stores  of  galena  contained  iu  its  crevices  and  re- 
sulting clays,  and  the  geological  questions  and  phenomena  suggested 
by  an  examination  into  its  deposition  and  the  origin  of  its  metalic 
wealth,  will  always  make  it  a  very  interestiug  member  in  the  series  of 
Illinois  rocks.  Neither  is  it  devoid  of  organic  remains,  as  will  be  seen 
when  I  come  to  notice  the  fossils  characteristic  of  these  I>ee  county  for- 
mations. The  casts  of  fossils  therein  entombed  are  of  more  than  usual 
interest. 

The  Cincinnati  Group. — No  regular  outcrops  of  this  formation,  I 
think,  exist  in  the  county.  I  have  hitiraated,  in  speaking  of  the  Ga- 
lena limestone,  that  nearly  all  that  part  of  the  county  north  and  west  of 
Rock  river  is  underlaid  by  that  formation.  This  is  not  fidly  correct. 
Linn  Grove,  near  Rock  river,  and  almost  on  the  western  line  of  the 
county,  and  a  small  strip  of  land  surrounding  it,  has  a  thin  deposit  of 
the  peculiar  shales  and  clays  of  this  group  underlaying  the  superficial 
deposits,  and  overlaying  the  Galena  rocks.  The  materials  excavated 
from  wells  in  that  vicinity  show  this. 

In  one  other  locality  north  of  Rock  river  I  suspect  the  existence  of 
this  formation.  The  base  of  "  The  Mounds,"  about  two  miles  north  and 
a  little  west  of  the  west  end  of  Sugar  Grove,  is  composed,  I  think,  of 
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the  shales  and  clays  of  this  formation.  There  are  no  outcrops  around 
these  elevated  and  beautifully  rounded  hills.  The  gentle  slopes  leading 
up  to  their  summits  cox  cr  such  outcrops  with  a  talus,  which  has  slowly 
accnuuilated  around  their  liases. 

South  of  Eock  river  a  narrow  strip  of  the  Cincinnati  group  comes 
into  the  county  a  few  miles  south  of  its  north-east  corner,  but  soon  thins 
oirt  and  disai)i>ears  over  the  underlajing  Gak'ua.  In  the  western  part 
of  thecouuty,  about  aiul  running  south  of  the  station  of  Nelson,  on  the 
raih-oad,  fragmentary  ])atches  and  a  limited  extent  of  that  part  of  the 
county  is  likewise  underlaid  by  the  Chicinnati  group. 

The  local  extent  of  this  formation  being  small,  and  there  being  no 
outcrojis  to  attract  attention,  I  do  not  deem  it  necessary  to  dwell  fur- 
ther upon  it. 

These  are  all  the  formations  developed  upon  I  lock  river  in  this 
county.  In  reviewing  wliat  I  have  saitl  about  them,  it  will  be  \'ery 
evident  that  the  geological  position  of  Dixon,  and  the  rocks  developed 
in  the  short  distance  between  (!rand  l)eT(iur  and  the  west  line  of  tlie 
county,  are  of  (piite  an  interesting  character.  Geologists  always  spend 
the  tinu'  occupied  in  theii'  examination  with  interest  and  pleasure. 

T//('  Xi(iii<ir(i  Jjuiu'sidue. — "The  Mounds,"  referred  to  abf)\'e  in  speak- 
ing of  the  ( 'incinnati  group,  are  capped,  1  think,  with  a  light-bedded, 
broken-up  Xiagara  limestone.  The  outcroi>,  however,  ratlier  suggests 
than  shows  this  formation.  All  this  portion  of  the  country  once  un- 
doubtedly was  covered  by  the  Niagara  limestone  underlaid  by  the  Cin- 
cinnati shales  and  rocks.  But  these  have  been  removed  by  deniulation, 
leaving  tliese  mounds  as  conspicuous  landmarks,  standing  upon  the  un- 
derlaying, le\el  Galena  limestone. 

This  is  the  only  Niagara  outciop,  such  as  it  is,  that  I  detected  iu  the 
county.  I  sus]iect  that  a.  considerable  area  in  the  eastern  part  of  the 
county  is  underlaid  by  this  formation.  ^V  strip  six  or  eight  miles  wide 
conu'S  in  from  DeKalb  county,  aliont  the  middle  of  the  eastern  end, 
and  extends  w cstxNard  nearly  to  the  low  land  of  the  Inlet  swamp,  where 
it  thins  out  and  disaiipears.  Tlie  only  evidence  of  this  is  the  existence 
of  Niagara  rocks  in  l)e  Kalb  county,  in  such  a  position  as  to  favor  this 
supposition.  Tlu;  general  topography  of  the  face  of  the  country  also 
makes  this  loolv  probable. 

The  formation  is  \\o\  of  suflicient  imjxirtance  in  Lee  county,  eitlier  on 
aec(iuiit  of  its  economical  uses,  its  extent,  or  its  geological  interest,  to 
call  for  a  more  extended  dcsciiption. 

Fdssil  Rriniiiiis. — Three  of  the  above  fornu%tions — the  Buff,  the  Tren- 
ton, or  Blue,  and  the  (ialena — ate  chara<'terized  by  an  abundance  of 
fossil  remains,  in  a  vei'y  flue  state  of  x>reservation. 

The  characteristic  fossil  of  the  Galena  limestone  is  the  ]\ccq)t(iciilit('>i 
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Otceni,  or  old  Cosciiiopora  sulcata,  of  the  earlier  geologists.  In  the  e.oiii- 
moii  speech  of  the  people  it  is  known  by  various  names,  such  as  "  lead 
fossil,"  "  honey-condi,"  and  "sunflower  coral."  A  good  sjieeimen,  with 
its  central  depression  and  folding-over  edges,  resendih's  the  lattei'  flower 
very  much.  In  addition  to  this,  of  which  g<KKl  specimens  have  been 
found  around  Dixon,  other  easts  of  characteristic  fossils  are  numei-oiis, 
such  as  Lingula  quadrata  ;  ]\[nrc]tixoni<(  hdhicinvin  ;  M.  (/nicilis  ;  frag- 
ments of  Orflioecras  ;  Ambonychia  intermedia ;  I\(vi'pi((euHtes  glohularis, 
rare  ;  Cha'tctes  pctro-p(dita]nis,  very  rare  in  this  rock;  Calyineue BlKwen 
hachii,  rare;  Orthoceras  ancllum,  a  species  of  Cypricarditcs,  i-atlier 
abundant;  jMurcJiisania  hiciiirta  ;  Ilhotus  tauriis,  rare;  Raplmtoma  len- 
tivularifi,  common;  Bellerophoit  platystotna,  common;  Ophileta  Oireiii, 
common  ;  Ilhvuus  cratitiivauda,  fragments  and  shields  common  ;  Tmchti- 
iicma  nmbilicata,  common;  specimens  of  Orthin,  Ormocerax,  and  Madnrea, 
rather  common;  a  large  species  of  C<dHmnayia,  rather  rare;  a  species  of 
Petraia?  very  abundant;  and  some  other  less  common  fossils,  whose 
names  I  do  not  now  recall. 

In  the  Blue  or  Trenton,  of  the  old  Western  geologists,  fossils  are  so 
abundant  that  it  woidd  be  tcMlious  to  enumerate  tliem.  In  some  of  the 
thin,  shaly,  blue  slabs  found  above  Dixon,  fragments  of  corals  and 
stems  of  Enerinites,  Trilobites,  Leptaena,  Strophomena,  Orthis,  and 
other  shells  and  fragments  are  imbedded  and  stock  over  them  as  close 
as  they  can  be  packed.  A  s])ecies  of  Orthoceras.  some  times  attaiTiing 
from  six  to  eight  inches  in  diameter,  and  from  eight  to  ten  feet  long,  is 
often  found.  Sections  and  fragments  of  this  huge  a.Tiimal  are  of  very 
frequent  occurrence.  A  large  chambered  shell,  probably  the  Litidtes 
«H^7rt/».s,  of  Hall,  is  very  characteristic.  Or)n(>ccnis  tcnuijilum;  Gonio- 
ceras  itnceps ;  Ortliix  tcf.fudinari(( ;  ().  occidcntalin  ;  l^trophimcna  alter- 
nata  ;  A',  filite.vta  ;  Leptwna  scricea;  a  new  fossil  named  the  Vann.vcinia 
Dixonensis,  by  Meek  and  "VVorthen  ;  and  many  others,  too  numerous  to 
mention,  are  found  in  tlie  outcrops  along  Eock  river,  in  Lee  county. 
The  Trenton  seas  uurst  have  svi'armed  with  these  lower  orders  of  life. 

In  the  lower  earthy  and  sandy  layers  of  the  Buff  limestone  I  have 
not  noticed  many  fossils.  The  Buff  hmestoue,  of  Eocktou,  in  Winne- 
bago county,  and  of  Winslow,  in  Stephenson  county,  is  full  of  fossil  re- 
mains— of  species  and  genera  almost  identical  with  those  found  in  the 
Trenton  quarries  at  Dixon.  The  thick  layers  of  the  outcrop  east  of 
Dixon  are  separated  by  thin  layers,  an  inch  or  two  in  thickness, 
abounding  with  fossils  aird  impressions.  The  species  here  are  not  nu- 
merous, but  the  individuals  are  clustered  together  in  multitudes.  They 
are  mostly  casts  of  shells  in  a  poor  state  of  preservation.  The  Litiiitcn 
undatus  and  the  large  Orthoceras,  spoken  of  as  found  in  the  Trenton, 
are  also  characteristic  of  the  Bufi"  limestone. 
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The  Silurian  ftiuiui,  disclosed  in  tlie  ,!;('aloj4'i<'iil  liorizoii  represented  by 
tliese  Dixon  fornuitions,  was  trnly  wonderful.  The  soft  mud  of  these 
Silurian  seas  liccanie  the  sarcophagi  of  extinct  species  and  generations. 
AVe  tread  reverently  among  these  old  stones,  marked  with  forms  of  life 
BOW  fossilized;  for  a  great  chapter  of  the  histoiy  of  the  earth — of  the 
story  of  creation — lies  half  revealed  liefoic  us.  The  entombed  relics  of 
millions  of  years — cycles  in  which  man  had  no  part — Sibyliiie  mysteries, 
almost  too  great  for  the  finite  mind  to  grasp — the  story  of  undeflnable 
epochs,  written  by  the  infinite  finger  of  the  (.'reator,  iu  strong  traces — 
these  and  kindred  thoughts  come  o\-er  us,  when  gathering  the  fossils. 
Xo  wonder  Shakspeare  could  find  "sermons  in  stones."  The  stones  are 
full  of  sermons  ;  full  of  an  inspired  re^'elatiou  ;  they  are  the  great  Bible 
of  Creation — the  Stone  Book,  whose  solid  leaves  are  pictured  over  with 
sublime  truths. 

A'  It  rfa  <■<■     (icology. 

The  surface  geology  of  Lee  county  is  also  interesting.  The  drift  beds, 
or  gravel  banks — the  boulders  or  lost  rocks — the  clays  and  the  sand — 
the  alluvial  deposits  of  the  river  and  the  swamps — these  form  instnu'tive 
chapters  in  a  subscijuent  ancient  histoi-y  of  the  county. 

AUurinl  Ih'pitsitn. — Bock  river  spreads  out  into  a  bottom  land  of  limi- 
ted extent,  below  Grand  De Tour.  This  bottom  is  composed  partly  of 
the  Black  river  alluvium  characteristic  of  river  bottoms  generally,  and 
liartly  of  banks  and  ridges  of  river  sand  ;  but  before  reaching  Dixon 
tlie  rocky  bluffs  on  either  side  have  drawn  closo  to  the  river's  shore,  and 
for  several  miles  below  Dixon  no  alluvial  deposits  exist,  except  the  shift- 
ing sand  bars  and  gra\el  beds  in  the  stream.  Bet'oie  lea^-ing  the  county, 
the  bottom  again  spreads  out,  and  oc('asional  small  flat  expanses  are 
covered  by  crumbling,  marly  sands  and  clays  more  recent  than  the  true 
drift.  Even  tlie  extensive  gravel  beds  worked  by  the  railroad  company, 
just  below  Xelson  Depot,  are  river  gravel  beds  belonging  to  this  division 
of  the  <^)uaternary  system. 

The  common  prairie  soil  covering  the  county,  composed  largely  of 
humus  and  the  vegetable  mold,  left  l>y  the  successive  growths  and 
decays  of  the  piairie  grasses,  of  course  belongs  to  these  recent  deposits 
and  is  found  all  over  the  connty.  But  the  most  marked  of  the  recent 
deposits  to  be  found  in  the  county,  are  the  swauiiyy  lands  of  the  Green 
river  bottoms.  The  struggle  between  water  and  land  over  these  affords 
one  of  the  finest  illustrations  of  the  origin  and  formation  of  the  prai- 
ries to  be  met  with  in  this  part  of  the  State.  The  laud  cau  almost  be 
seen  slowly  encroaching  upon  the  miry  waters,  and  a  real  prairie  taking 
the  place  of  a  water-logged  swamp. 
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A  large  part  of  the  township  of  Viola,  and  parts  of  the  townships  of 
Eeynolds,  Bradford  and  Lcc  CiMiter,  are  taken  np  by  tlu^  Inlet  or  Upper 
Green  river  swamps.  This  body  of  low  land  is  about  ten  miles  loiii^-, 
and  from  two  to  five  miles  wide.  It  is  mostly  covered  with  a  dense 
prairie  grass,  among  whose  roots  is  concealed,  in  the  wet  seasons  of  the 
year,  a  thin  sheet  of  water.  Towards  its  center  the  water  is  deeper, 
and  patches  of  cat-tails  and  rushes  abound.  On  the  south,  the  country 
slopes  up  gradually  to  the  water's  bed  between  this  stream  and  Bureau 
creek ;  on  the  north,  to  the  dividing  ridge  between  Green  and  Kock 
rivers.  The  sonthern  slope  is  sandy  prairie  ;  the  northern  is  a  rich,  pro- 
ductive one.  The  soil  in  the  swamp  is  a  black,  miry  muck,  carpeted 
with  a  prairie  sod  strong  enough  to  bear  the  fowler's  tread.  The  dryer 
portions  of  these  swamps  afford  unlimited  q^iiantities  of  coarse  prairie 
hay,  much  used  in  wintering  stock.  They  also  afford  grazing  for  large 
droves  of  cattle  in  the  summer  season. 

The  Winnebago  swamps  are  even  larger  than  the  Inlet  swamps,  and 
have  aliout  them  several  new  features.  Hills  of  almost  indurated  sand 
rise  in  chains  and  clusters  and  groups  from  the  midst  of  some  of  the 
swamps.  These  sand  mounds  and  sand  dunes  were  originally  heajied 
up  by  the  winds  from  materials  brought  from  ueighboring  sand  ridges, 
or  at  least  partially  foi'med  in  this  way.  Some  of  them  are  forty  or 
fifty  feet  high,  and  are  covered  with  scattering  but  stunted  trees.  The 
sloughs  and  swamps  wind  through  them  in  many  places,  dark  bands  of 
green  vegetation  and  glancing  patches  of  water  amid  sand  deserts  and 
Ogik  barrens.  The  intervening  swamps  are  fringed  with  a  band  of  thick 
growing  swamp  grass,  on  a  miry,  mucky  soil ;  then  comes  an  inner 
fringe  of  dense,  cane-like  rushes  and  cat-tails,  growing  so  thick  and  tall 
that  it  is  almost  impossible  to  penetrate  it ;  then  comes  stretches  of 
clear  water,  with  hard  sand  bottoms,  over  which  one  can  wade  easily 
without  miring.  No  habitations  are  near  these  watery^  jungles.  A 
spirit  of  desolation  seems  to  brood  over  them.  The  tall,  purple-caned 
reeds  bend  their  light  feathery  tops  in  the  wind;  triangular-shaped 
rushes  cut  the  bare  legs  of  the  wader  with  their  sickle  edges.  Innu- 
merable water  fowls  congregate  here  in  the  spring  and  fall  months,  and 
the  evening  and  morning  hoars  witness  a  babel  of  bird  voices,  nowhere 
else  to  be  heard  to  an  ecxual  extent  in  the  State  ;  and  when  the  advent- 
urous duck-hunter  discharges  his  gun,  the  roar  of  myriads  of  wings, 
and  an  uprising  cloud  of  the  whole  web  footed  tribe,  disclose  the  fact 
that  even  these  desolate  spots  have  their  uses. 

Of  course  this  description  of  the  Winnebago  swamps  a])plies  to  only 
a  part  of  them.  The  rest  are  similar  to  the  Inlet  swamps,  being  more 
grassy  and  less  wild.  Some  of  these  statements  may  not  seem  like  the 
utterances  of  practical  science.    They  are  true,  nevertheless.     I  have 
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spoken  of  tliein  at  some  length,  because  they  are  very  marked  features 
in  the  surface  geoh)gy  of  part  of  this  and  the  adjoining  counties,  and  are 
known  as  remarkable  phices  over  all  this  part  of  the  State. 

T  lie  Drift  proper. — This  county  is  covered  with  the  usual  drift  clays 
of  this  part  of  the  State.  If  these  su]ierrtcial  deposits  were  stripped 
off,  the  surfaci'  of  the  underlaying  rocky  formations  would  probablj-  pre- 
sent quite  as  level  an  appearance  as  the  present  face  of  the  cimnty.  The 
depth  of  these  drift  clays  is  hard  to  ascertain,  Vieing  (juite  variable.  ( )\'er 
the  township  of  Palmyra  wells  are  i)ut  down  from  thirty  to  hfty  feet 
before  striking  the  rock.  One  of  these  wells  gave  the  following  sec;- 
tion,  as  given  to  me  by  the  person  who  dug  it : 

1.  Bl  ark  mold  aud  subsoil-    6  foi  t. 

2.  Filicly  (.omiiniiuti'il    Imff-yi'llow  L-la y -  - 1  -     " 

3.  Bltif,  compact,  lamiuaterl  clay - .  - -  -  - 10     " 

4.  Black,  oozy,  marly  uiud,  full  of  sticks,  etc 5     " 

Atthispiiint  an  abundance  of  rather  brackish  and  not   very  sweet 
and  pure  water  was  struck,  and  the.  well  up  to  the  ijreseiit  time  is  ne\'er 
failing,  {lud  the  water  gi'owing  ,sweeter  and  purer.     At  other  localities 
iu  this  township  wells  are  i)ut  down  to  the  rock,  and  then  drilled  fifty 
or  sixty  feet  in  the  Galena  formation  below,  before  water  is  found. 

()\ei-  the  southern  part  of  the,  county  the  drift  clays  are  probably 
thickt'r  than  in  the  \  icinity  of  Koek  ri\-ei'.  Wlieie  thickest,  the  blue 
clay  is  usually  much  the  heaviest  de[)Osit,  and  is  i.iften  nnderlaid  by  the 
lilack  mud  of  the  abo\"(.'  section,  Xo.  5,  or  by  a  lied  of  gra\"el  and  dirt 
of  variable  thickness.  In  the  eastern  and  central  piirtions  of  thecmmty 
beds  of  sand  nfteu  co\'er  the  suii'aee  aud  alternate  with  the  <'lays  below 
the  suiface. 

This  blue  clay  and  the  l)lack  deposit  ct)iitaining  the  decayed  remains 
of  timber,  and  the  gra\'el  beds  (in  which  the  blue  clay  often  rests,  lies 
at  and  near  the  liase  of  the  true  drift  in  this  part  of  the  State.  Clay 
depiisits  c(jvereil  the  Silurian  rocks  before  the  drift  forces  acte(l.  These 
dei)Osits  were  then  undoubtedly  \'ery  much  thinner  than  now,  and  were 
derived  from  the  slow  de(;ompositi(in  of  the  nnderlayhig  rocks  and  }iar- 
took  of  their  characters.  The  ice  and  waters  ot  the  drift  peiiod,  the 
transporting,  grinding  andabraiding  agencies  then  acting  with  so  much 
power,  increased  these  deposits  very  greatly;  mingled  tliem  up;  as- 
sorted them,  and  left  tliein  in  theii'  preseut  forms  as  beds  of  sand,  dif- 
ferent colored  clays,  graAcI  and  bouhler  beds,  aud  other  deposits  as  we 
now  llnd  tlieiu,  modilied  smnewhat  by  subsequent  surface  iutluences. 
Since  the  drift  epoch  there  has  lii'cn  a  cmistant  struggle,  with  varying 
results,  between  the  ra\'ines  aud  the  level  lands.  Itains  and  water  cur- 
rents constantly  struggle  to  cut  out  ravines  in  the  crumbling  clays, 
Eains  andodiei'  atmospheric  agencies  constantly  struggle  to  till  up  these 
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ravines,  and  rodnce  the  surfoce  of  tlie  gronnd  to  a  water  level.  These 
forces,  thus  acting  in  aiita.noiii.sm,  neaily  balaiice  each  other  in  their 
effeets,  and  kee]i  the  general  faee  of  the  conntrv  about  thi'  same. 

No  extensive  gravel  beds  of  tlu'  drift  period  were  noticed  in  Lee 
county.  Occasional  nuggets  of  copper  and  galena  are  jiicked  up  in  the 
surface  days  and  ravines.  Scattering  boulders  are  also  often  noticed 
in  the  ravines  about  Kock  river  and  lying  on  the  surface  of  the  prairies 
even  in  the  region  of  the  swampy  land.  One  remarkable  flame-colored 
boulder,  of  se\eral  tons  weight,  lies  on  the  side  of  the  road  a  few  miles 
south-east  of  Dixon;  another,  of  still  deeper  color,  lies  two  or  three 
miles  east  of  Dixou.  Either  of  them  would  attract  the  attention  of  the 
most  casual  observer,  and  lie  would  find  himself  wondering  as  to  their 
history  and  origin. 

E GO  n  0  mic  al    Geology. 

Buildinci  Stone. — Plenty  of  good  building  stone  is  quarried  in  the  out- 
crops of  Trenton  and  Galena  limestone  along  Rock  river.  These  supply 
the  country  for  some  distance  away  from  (he  river.  The  Galena  quarry 
at  Big  Springs  is  extensively  worked ;  so  is  the  one  directly  south-east 
of  Lee  Center.  In  the  vicinity  of  Franklin  the  Trenton  outcrop  along 
th("  creek  of  the  same  name  has  been  extensively  worked,  and  the  ma- 
terials thus  obtained  used  over  the  surrounding  country  and  in  the  vil- 
lage for  building  and  farm  purposes.  The  sandstones  of  the  St.  Peter's 
foraiation  in  some  of  the  outcrops  of  Franklin  creek  are  hard  enough 
to  be  handled  and  hewn  into  shape,  and  are  used  to  some  extent  for  or- 
dinary mason  work.  Aw  old  culvert  bridge  one  mile  west  of  Franklin 
is  built  out  of  this  rock.  In  Ogle  county,  just  across  the  line  from  Lee, 
we  noticed  one  or  two  houses  built  of  this  material.  But  the  rock  is 
hardly  hard  enough  to  be  handled  well,  and  makes  poor  stone  work. 

The  Trenton  limestone,  for  rough,  ordinary  mason  work,  furnishes  a 
good  material.  It  is  very  lasting,  but  very  difficult  to  make  handsome 
work  out  of.  The  large  mills  at  Dixon  are  mostly  built  out  of  this 
limestone;  so  are  the  buildings  for  some  large  manufacturing  establish- 
ments located  at  Dixon.  The  stone  is  so  easily  quarried  and  so  readily 
obtained,  that  it  has  added  much  to  the  building  facilities  of  the  city  of 
Dixo7i. 

The  Galena  limestone,  for  heavy  masonry,  such  as  culverts,  piers  and 
the  like,  is  the  best  in  the  county.  The  city  of  Dixon  is  now  engaged 
(1868)  in  constructing  a  splendid  iron  bridge  across  Rock  river  to  unite 
its  north  and  south  divisions.  Two  heavy  abutments  and  a  number  of 
high,  solid,  and  heavy  piers  were  necessary  to  support  the  great  weight 
of  iron  in  the  structure,  and'to  resist  the  crushing  weight  of  ice,  which 
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somotinies  impinj^es  against  them  in  the  spring  floods.  After  an  unsnc- 
cessfnl  ntteni]tt  to  contract  for  -Toliet  oi-  Athens  limestone,  the  persons 
having  the  work  in  djarge  made  arrangements  to  bnild  the  hea\y  work 
neccssai'.v  to  be  constrncted  out  of  the  hiyers  of  massive  Galena  near 
the  city.  To  this  end  Dcmcnt's  quarry,  about  a  mile  north-west  of  the 
bridge,  has  been  heavily  worked  during  the  past  summer.  ^lassive 
stones  have  been  quarried  in  great  quantities  and  dressed  into  pro]ier 
sha])e.  The  lesult  is  highly  satisfactory.  It  would  be  hard  to  find  mason 
work  anywhere  which,  for  warmth  and  softness  of  color,  massive 
strength,  and  the  quality  to  season  harder  as  the  work  grows  older,  can 
excel  that  now  being  completed  for  the  iron  bridge  at  Dixon.  Not 
only  does  this  stone  answer  well  for  marine  masonry,  but  for  building 
private  residences,  whether  dressed  or  bush  hammered,  it  is  all  that 
could  tie  desired.  For  foundations,  wells,  and  the  many  other  uses  for 
which  a  stone  is  re(jnircd,  it  also  answers  well. 

Lime. — Both  the  Trenton  and  Galena  limestone  burn  into  an  excellent 
article  of  common  lime.  The  kilns  below  Dixon,  along  the  Trenton  out- 
crops, some  years  aj;o  seemed  to  prefer  this  latter  limestone.  At  that 
time  and  now  they  turned  out  a  good  article  of  this  very  necessary  ma- 
terial. But  at  the  ]ireseiit  time  the  quarry  near  the  nulls  in  Dixon  seems 
to  be  preferred,  and  a  large  kiln  here  is  in  constant  operation.  The  top 
of  the  quarry  is  mostly  used  at  the  present  time.  The  quarrymeu  take 
up  the  stone  neai'ly  on  a  level  with  the  top  of  the  kiln.  This  is  a  com- 
pact limestoTie  and  makes  both  a  strong  and  a  white  lime.  The  lower 
layers,  the  harder,  snbcrystaliue  layers  lictweeu  the  Galena  in  the  top 
and  the  Trenton  in  the  bottom  of  the  quarry,  a  sort  of  ti'ansition  rock 
between  the  two,  are  equally  good  for  the  same  purjiose. 

Great  quantities  of  lime  can  heie  be  easily  manufac/tured.  It  might 
be  produced  for  tiie  home  market  and  for  shipment,  and  ought  to  become 
a  source  of  mate]  ial  wealth,  and  one  of  the  elements  of  the  city's  pnjs- 
]ierity.  Coal,  lime,  and  clay  for  brick  and  potteiy-ware,  are  great  re- 
sources for  the  production  of  wealth  and  the  enlargement  of  hunmn 
liai)piness. 

CininiiDn  Clayn  ami  Sands. — Tliese  exist  in  abundaiic(.'  in  every  part  of 
the  county.  From  them  a  good  artn.-le  of  common  red  brick  and  mortar 
for  building  pur]ioses  may  be  obtained.  Fine  gravel  exists  in  the  bed 
and  banks  of  Kock  river,  and  can  easily  be  obtained  in  an^'  (juantity 
desired  for  economical  pmposes. 

Other  deposit);. — The  s(.ifter  and  whiter  limpid  quartz  sands  obtained 
from  the  St.  I'eter's  sandstone  would  furnish  a  good  glass  sand,  and 
will  be  in  demand  some  day  f(U-  such  uses.  The  subcrystaline  strata  of 
the  Buff  limestone  would  probably  burn  into  a  fair  hydraulic  lime  ;  and 
if  so,  would  add  matoi.illy  to  the  resources  of  the  county. 
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Plenty  of  muck  beds  and  liiilf  formed  peat  d('])Osits  of  mud  exist  in 
the  sloughs  and  swamps.  These  might  be  made  valuable  as  feitilizcr.s 
and  amendments  to  the  soil ;  but  in  the  present  state  of  i)iaiiie  af^iicul- 
tnre  they  are  not  in  demand  for  this  purpose.  Good  beds  of  peat  un^lit 
to,  and  do  probably  exist  in  the  swamps;  but  none  fit  to  work  have  at- 
tracted atteution,  so  far  as  I  know. 

Nuggets  of  copper  are  found  in  the  drift  clay,  but  are  rather  matters 
of  curiosity  than  of  economical  value.  Pieces  of  galena  have  been 
found  in  the  rocks  in  the  north-western  part  of  the  county;  but  no  val- 
uable deposits  of  this  metal  probably  exist  in  the  Galena  rocks  of  Lee 
county. 

The  agTicultural  and  horticultural  resoiu^ces  of  the  county  are  about 
the  same  as  those  of  the  surrounding  counties,  and  have  been  fully  des- 
cribed in  the  reports  upon  some  of  these  counties. 


CHAPTEE    IX. 

"WHITESIDE     COUNTY. 

The  seolou y  mid  pli ysical  geograpliy  of  ^Vliiteside  comity  are  of  a  most 
interesting  character. 

Tlie  emiiity  i.s  bmindeil  on  tlie  north  by  Carroll  county  ;  on  the  east  by 
Lee  county,  except  tlic  north-east  corner,  which  is  touclied  by  Ogle  coun- 
ty; on  the  soutli  by  ]>arts  of  IJurcaii  and  McHenry  ci)unties;  and  ou  the 
west  b>  Kock  Ishuid  county,  the  Mississippi  river,  and  the  Marais  d'Ogee 
slongii.  It  is  twenty-four  miles  long  from  north  to  south,  and  about 
thirty-two  miles  wide  from  east  to  west.  It  contains  sixteen  full  towii- 
slii])s,  and  tour  parts  of  townslii])s  on  the  western  side.  The  number  of 
sipiare  iinlcs  or  sections  of  land  embraced  in  all  these  is  aliont  six  hun- 
dred and  seventy-six. 

The  surface  of  tlie  country  is  greatly  diversitied.  The  northern,  north- 
eastern, eastern,  central,  and  southeastern  jiaits  are  chiefly  composed 
of  high,  lexel,  rich  prairie  land,  as  well  adapted  for  agricultural  purjioses 
as  any  of  our  north-western  prairie  lands.  That  part  south  of  Eock 
river,  except  a  strip  west  of  Prophetstown  ;  that  part  along  the  JIarais 
d'Ogee  slough  on  the  west  and  south-west;  the  region  of  the  Cat-tail 
slough,  opiMiiiig  above  into  the  broad  JNllssissippi  botton,  and  below  into 
the  Eock  creek  bottoms — these  jiarts  are  level,  low,  and  characterized 
by  marshy,  swampy,  grass  covered  sloughs  and  boggy  and  broad  ex- 
panses of  wet  lands.  In  some  of  the  western  townshiiis  sand  prairies  of 
hungrj',  poor  soil  exist.  The  same  may  also  be  seen  along  portions  of 
Eock  river. 

Along  the  western  bluffs,  and  through  the  township  of  Ustick,  the  sur- 
face is  rough  and  covciimI  with  oak  barrens.  An  alluvial  baud  of  heavy 
timber  binges  the  lower  part  of  E(*ck  ri\'er.  The  high  prairies  are  di- 
versitied with  a  iiumlier  of  beautiful  gnives.  Among  these,  (lenesee 
gio\-e.  Union  grove,  Eound  gro\'e,  aud  Kingsley's  grove  are  the  most 
conspicuous.  Eock  creek,  Ellvhorn  creek,  and  Buffalo  creek  have  more 
or  less  timber,  thinly  scatteri-d  along  their  de\ious  windings.  The 
county,  lio\ve\'er,  is  rather  scautily  supplied  with  timber. 

The  principal  streams  are  Eock  river,  Otter,  Eock,  Elkhorn,  Butfalo, 
and  Sugar  creeks,  and  some  few  smaller  tributaries  of  these. 
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Eock  river  enters  the  county  at  the  ceiiier  of  its  e:isterii  boniidary 
line,  and  talces  its  exit  in  its  south-western  corner.  Its  j:;eiieral  (;ourse 
is  straight,  its  deviatious  crooked  and  many  ;  its  current  is  broad  and 
swift  flowing;  its  bauks  are  high,  exee])t  in  a  few  phices  wliere  alluvial 
bottoms  spread  out.  Otter  creek  comes  in  from  Carroll  county  and  soon 
almost  loses  itself  in  the  swami^s  of  Willow  Island  lake,  a  few  miles 
above  Pulton  city.  Rock  creek  comes  into  the  couuty  about  the  center 
of  Its  northern  boundary  Hue,  flows  in  long  undulating  curves  almost 
south-west,  and  enters  Eock  river  at  Brie.  Elkhorn  creek  comes  iu 
near  the  north-eastern  corner,  runs  iu  the  same  general  course,  and 
enters  Eock  rher  at  Como,  a  few  miles  below  Sterling.  Buffalo  and 
Sugar  creeks  are  tributaries  to  Elkhoru,  coming  in  on  the  east  side. 

Eock  creek  has  three  or  four  good  watei'  powers  in  operation.  The 
mills  at  Sterling  are  driven  by  one  of  the  heaviest  powers  in  the  State. 
On  Elkhorn  creek  two  or  three  mills  are  iu  operation.  On  Buffalo  creek 
one  mill  has  been  running  since  the  days  of  the  flrst  settlements  in  that 
part  of  the  State,  iiany  other  seats  for  fine  Mater  powers  exist  on  all 
these  streams.  Eock  river,  at  many  localities  iu  the  county,  would  fur- 
nish water  powers  almost  as  heavy  as  the  one  at  Sterling.  At  these  lo- 
calities the  stream  always  flows  over  a  floor  of  solid  rock.  By  construc- 
ting coffer  dams  and  partially  turning  the  river  out  of  its  channel  while 
the  work  is  going  on,  materials  for  the  most  enduring  dams  may  be 
quarried  at  the  places  where  needed. 

It  will  thus  be  seeu  that,  altogether,  Whiteside  couuty  is  rather 
sparsely  timbered.  It  is  well  watered  and  well  supplied  with  water  pow- 
ers; has  abundant  agricultural  and  manufacturing  resources  ;  has  a  di- 
versified surface;  aud  I  am  now  to  describe  its  interesting  and  varied 
geological  formations. 

Geologic  a  I   Formations. 

These  consist  of  (Quaternary  deposits  of  moie  than  usual  interest ;  un- 
productive Carboniferous  rocks  of  the  true  coal  horizon;  sandstones  be- 
longing to  the  Conglomerates  or  "Millstone  grits,"  lying  at  the  base  of 
the  true  Coal  Measures;  heavy  developments  of  the  Xiagara  limestone; 
widely  extended  outcrops  of  the  Cincinnati  rocks  and  shales;  and  con- 
siderable exposures  of  the  Lead  rocks  or  Galena  limestone.  Building 
them  into  a  vertical  section,  the  examined  outcrops  measure  about  as 
follows : 

Sections  of  Whiteside  County  Rocks. 

The  usual  Quaternary  deposits,  from 10  to  80  fret. 

Carboniferous  rocks,  shales,  etc.,  from 10  to  40  ' ' 

Millstone-grit  sandstone  from 12  to  25  " 

Niagara  limestone,  from 24  to  17.5  '  * 

Cincinnati  group,  from 10  to  37  ' ' 

Galena  limestone,  from 15  to  30  " 
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lu  most  oftlieKe  outcrops  the  miixiumui  tUiokness  at  some  places  in  the 
formation  was  readied.  This  was  not  true,  however,  of  the  Galena 
limestone.  That  deposit  rnns  low,  and  its  outcrops  susceptible  of  meas- 
urement are  much  below  its  full  thiclcness.  I  shall  describe  these  for- 
mations in  the  descending  order,  commencing  at  the  top. 

The  (^witernary  sijsfcin. — AU  the  divisions  of  this  system  are  recog- 
nized in  this  county.  One  of  them,  at  least,  is  now  attracting  the  atten- 
tion of  capitalists  and  scientific  men  in  a  maiked  degree.  1  allude  to 
the  Cat-tail  peat  beds,  the  heaviest  and  best  deposit  of  peat  perhaps  in 
the  State  or  in  the  North-west. 

AUiirliim. — An  alluvial  bottom  extends  along  the  Mississippi  river, 
from  Savanna,  in  Carroll  county,  to  a  few  miles  below  Fulton  city,  in 
Whiteside  county.  It  is  from  four  to  seven  miles  wide.  It  is  naturally 
divided  into  two  parts,  nearly  equal  in  extent.  There  is  the  high  table 
lands  not  subject  to  (jvci'tiow  1)3'  the  spring  floods  of  the  river,  c<msist- 
ing  of  sand  prairies,  sand  banks,  and  occasional  tracts  of  the  richest 
alluvial  farm  lands.  The  other  half  is  that  low,  wet,  marshy  bottom 
next  to  the  river,  and  a  chain  of  sloughs  and  marshes  along  the  bluffs, 
subject  to  o\'erflow  at  every  period  of  high  water.  Upou  it  grows  an 
enormous  yearly  crop  of  sedges  and  grasses,  and  the  heavy  alluvial 
timber  belt  of  the  Mississippi  river.  The  sand-l)eds  are  finely  stratified 
and  contain  occasional  boulders,  and  beds  of  well  worn,  unassorted 
gravel.  In  one  of  these  gravel  beds,  recently  worked  by  the  ^N'estern 
Union  Eailroad  Comi)any,  a  mass  of  transported  rock  of  several 
tons  weight  was  unearthed.  It  lies  at  least  four  miles  from  the  bluff  on 
either  side  of  the  river.  The  sand-ridge  in  which  it  was  imbedtled  is 
evidently  an  old  Mississippi  sand-bar,  of  more  recent  deposition  than 
the  drift  proper.  How  the  great  boulder  oa-me  there,  is  a  mystery. 
Perhaps  when  the  great  river  extended  from  the  Illinois  to  the  Iowa 
bluff's,  and  the  vast  fields  of  ice  came  floating  down  in  the  colder  s[irings 
of  a  former  geological  epoch,  some  of  them  were  freighted  with  boulders, 
-which,  as  the  ice  fields  went  to  pieces,  dropped  to  the  sandy  bottom  of 
the  river.  The  lower  water-soaked  bottoms  sometimes  approach  iu 
character  imperfect  ])eat  marshes.  The  black  vegetaide  mold  covering 
them  is  often  many  feet  iu  thickness.  It  is  comi)aratively  free  from 
sand,  and  when  reclaimed  from  the  water  is  rich  and  fat,  but  too  cold 
and  soui'  for  general  cultivation,  until  sweetened  by  tilling  aud  drying. 
Below  Fulton  city  and  on  almost  to  Albany,  and  from  the  Maredosia 
slough  to  Cordova  the  alluvium  liscs  into  a  high,  buff  colored  sand 
prairie,  fertile  enough  to  produce  fair  crops,  except  in  hot  dry  seasous, 
when  every  green  crop  is  parcheil  aud  withers  beneath  the  blaze  of  an 
August  sun.  These  sand  prairies  are  old  ^Mississippi  sand-bars,  resting 
against  the  bluffs  extending  east  from  these  two  towns,  aud  running 
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north  many  miles.  ^>ar  tlie  north-east  corner  of  (iarden  Plain,  the  low 
alluvial  bottom  strikes  ott' towards  tlie  south-east;  Umvcs  the  Mississip- 
I>i  river  altoj^ether;  makes  a  junction  with  tlie  alluvial  l)()ttoin  of  Iturk 
creek  in  the  township  of  Trenton  ;  and  thence  extends  itself  to  the  ailii- 
vial  bottom  of  lioek  river  near  the  \illage  of  Erie.  It  contracts  to  an 
averajie  width  of  half  a  mile.  Low,  abrupt,  oak  covered  hills  rise  from 
its  edges.  This  is  the  Cat-tail  slough,  so  fauious  for  its  magniticent  de- 
posit of  peat,  of  which  more  will  be  said  in  another  part  of  tliis 
report. 

Three  distinct  river  beds  are  easily  recognized  at  the  present  time. 
First,  there  is  its  present  bed,  about  one  mile  wide  on  an  average;  sec- 
ond, the  low  wet  alluvial  above  referred  to,  and  now  subject  to  periodic 
overflows.  AVhen  the  waters  tilled  this,  the  river  averaged  two  or  three 
miles  in  width.  Lastly,  the  river  once  flowed  a  broad  stream  from  bluff 
to  bluff,  and  averaged  six  or  seven  miles  in  width.  Then  a  heavy  body 
of  water  flowed  lazily  through  the  Cat-tail,  but  as  the  great  stream  went 
down,  this  branch  of  it  ceased  to  flow,  and  iu  its  water-soaked  bed 
gradually  grew  a  great  thickness  of  the  best  peat. 

The  Marais  d'Ogee  or  ilaredosia  slough,  as  it  is  usually  called,  or 
Dosia,  as  it  is  called  in  the  common  sjieech  of  the  people,  is  another 
broad  marsh,  spreading  out  along  the  line  between  this  andltock  Island 
county,  and  extending  in  a  nearly  north  and  south  direction,  connecting 
Eock  river  with  the  Mississippi.  Cat-tail  slough  is  similar  to  the  Maredo- 
sia,  runs  nearly  parallel  to  it,  and  is  distant  some  five  or  six  miles  from  it. 
"When  the  Mississippi  river  is  high,  the  water  rans  south  through  these 
sloughs  into  Eock  river;  when  Rock  river  is  high,  the  water  runs  the 
other  way.  The  highest  point  between  low  water  mark  in  the  two  ri^'- 
ers  along  the  ^laredosia  is  thirteen  feet ;  along  the  Cat-tail,  it  is  twenty- 
six.  These  figures  are  obtained  from  actual  surveys  made  along  thc^ 
sloughs  in  winter.  I  am  indebted  to  the  courtesy  of  Mr.  J.  Abbott,  an 
accomplished  engineer  and  sur\-eyor  of  Cordova,  for  this  interesting 
information. 

There  can  be  but  little  doubt  that  the  Mississippi  river  itself  once 
flowed  through  the  Marais  d'Ogee.  The  evidence  seems  conclusive  to 
any  one  making  an  examination  of  these  localities.  The  broad  bottom, 
several  miles  in  width,  looks  like  the  Mississippi  bottom.  Then  the 
mouth  of  Eock  river  was  a  mile  or  two  below  Erie.  The  same  broad 
bottom  runs  along  Eock  river  from  Erie  to  Eock  Island.  Eound  this 
channel  the  distance  to  Eock  Island  is  twenty  miles  greater  than  along 
the  present  course  of  the  river.  It  flowing  round  this  way  at  the  pres- 
ent time,  this  increased  distance  would  give  the  usual  fall  of  six  inches 
to  the  mile;  but  along  the  present  channel  of  the  river  from  Albany  to 
Eock  Island  the  distance  is  twenty  miles  less,  and  the  fall  eighteen 
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iuches  to  tlie  mile.  Bi\s)il<\s  this  the  abrupt,  rocky  liills  approacli  closer 
to  either  bank  of  tlie  river  as  it  now  runs;  and  tliere  is  nothing  about 
it  between  these  two  points,  liaving  any  rescmbhince  to  the  usual  al- 
luvial bottom  now  under  consideration.  For  some  cause  the  Father  of 
Waters  left  its  old  chnnnel  and  broke  through  the  rocky  hills,  gaining 
twenty  miles  in  distance  and  leaving  the  upper  rapids  as  the  result.* 

But  lea\'ing  this  interesting  question  I  will  refer  to  the  other  parts  of 
the  county,  "ndiere  the  alluvium  is  prominent.  In  the  soutli-eastern 
part  of  the  county,  the  townships  of  ^Montgomery,  Hahnamau,  Tampico, 
Hume,  and  Prophetstown,  are  largely  made-  up  of  wet  or  swamj)  lands. 
Peaty  marshes  and  sloughs  intersect  the  level  face  of  the  country.  The 
soil  is  deep,  bla(,'k,  and  water-soaked.  The  famous  Green  rivci-  Winne- 
bago swanip  extends  across  the  town  of  Hahnaman  in  a  somewhat 
diagonal  direction.  This  swamp  is  a  wilderness  of  reeds,  sedges,  and 
miry  sloughs,  in  which  countless  thousands  of  wild  geese,  ducks,  swans, 
and  other  a,qnatic  bii'ds,  in  proper  seasons  congregate  and  tind  an  al- 
most Arctic  isolation. 

At  almost  any  of  these  localities  the  origin  and  formation  of  the 
prairies  is  well  illustrated.  The  high  land  round  the  swami)s,  aided  by 
a  vast  yearly  decaying  vegetation,  is  encroaching  upon  the  marshes  and 
building  them  up  into  dryer  piairie  land.  But  the  county  of  Whiteside 
is  reclaiming  her  swamp  lands,  by  an  efticient  system  of  ditching,  fa»ster 
than  Nature  ever  dreamed  of  doing.  Thirteen  miles  of  big  ditcdi  are 
now  tinislied  and  under  coutiact.  Already,  hundreds  of  a<'res  of  laud, 
after  being  drained,  have  advanced  in  \  alue  from  a  few  cents  to  many 
dollars  per  acre  in  value.  The  scheme  promises  to  add  greatly  to  tlui 
material  wealth  of  the  county. 

The  usual  dark  surface,  organic,  gein  soils  of  the  ])rairies,  the  leaf 
molds  of  the  groves,  the  siiiuds  and  gravels  recently  dejtosited  by  Kock 
river,  and  the  white  soils  of  the  barrens  and  oak  timher  tracts,  may  be 
said  to  make  up  the  rest  of  the  alhnial  dei)osi(s. 

Loess. — When  the  Mississi]ipi  occupied  the  higher  of  the  three  beds 
above  referred  to,  and  extended  from  its  eastern  to  its  western  line  of 
bluffs,  and  in  many  places  spread  out  over  the  level  prairies,  the  term 
river  was  hardly  a  proper  designation  for  the  great  sheet  of  water.  It 
aiiproached  more  nearly  the  character  of  a  great  lake  or  inland  sea  of 
fresh  water,  with  its  suri)lus  water  falling  over  the  mountain  chain  of 

*Xo-i(<;. — It  would  si'fu\  more  probable  that  Ihc  ancient  river  nr  oti-aii  curn-iit,  by  which  the  valley 
now  ocoupiwl  in  ii:irt  by  the  waters  ol' the  MisMnsijiiii  was  excavaloil,  wns  diviileil  sonmwbiTc  in  the 
vicinity  of  Fulton,  and  tliat  one  arm  ran  lliroiiiih  these  ,sbiiij;hs  into  what  is  now  tire  valley  of  Rock 
river,  while  tire,  other  foHowed  along  the  present  channel  of  the  Mississipiji,  thus  making  an  island  of 
the,  northern  part  of  Eock  Island  toiiuty.  We  have  elsewhere  attempted  to  show,  in  a  former  volnme 
of  these  reports,  that  the  valleys  now  occupied  by  the  JIississip],i  and  tbe  Illinois  are  older  than  the 
drift,  and  consequently  could  not  have  been  formed  liy  the  existing  rivers.  For  a  more  full  disc  us- 
.sion  of  this  sultjeet  the  le.tder  is  referred  to  Vol.  1,  |.a,,i;e  7,  et.  sei[.  A.  H.  W. 
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its  southern  boundary,  like  some  Niagara,  pouring'  out  the  overflow  of 
the  great  lakes  of  the  North.     This  barrier  over  which  tlie  water  rushed, 
crossed  the  river,  like  a  ,i;reat  dam,  where  the  "Dexil's  Bake-oven"  is  now 
pointed  out  to  the  traveler.     As  this  was  worn  down  and  tlie  bed  of  Uie 
3Iississipj)i  lowered,  the  water  assumed  nmre  and  more  the  foi'ui  of  a 
river,  draining  the  great  basin  thus  exposed.     The  action  of  the  low  run- 
ning waves  and  other  aqueous  agencies  threw  up  and  arranged  in  part 
the  bluffs  around  its  shores,  while  the  great  basin  was  full  of  compara- 
tively eurrentless  water.     This  deposit  is  the  loess.     It  is  eomposed  of 
light  colored,  finely  comminuted  clays,    white  and  yellow  sands  and 
sandy  marls,  all  generally  partially  stratified,  and  containing  lacustrine 
and  fluviatile  shells  and  other  fossils.     The  loess  bluffs  are  genervilly 
bald  knobs,  covered  with  short  tufts  of  grass.     A  good  example  of  the 
loess  may  be  seen  where  the  Xorth- western  I'ailroad  strikes  the   bluffs 
east  of  Fulton  city.     The  bluffs  here  are  made  up  nearly  altogether  of 
the  loess.     South  of  this,  along  the  Oat-tail,  the  bluffs  are  in  part  capped 
by  the  same  deposit;  but  in  going  north  they  soon  rise  into  the  rocky 
walls  and  high  mural  escaipmeuts  of  the  Niagara  limestone.     The  low 
hill  north  and  west  of  ^Morrison  is  partly  eomposed  of  loess  chiys.     Eoek 
river  and  the  smaller  interior  streams  did  not  present  fa\orable  coudi- 
tions  for  this  deposit  to  take  place,  and  we  seldom  find  it  away  from  the 
bluffs  of  the  Mississippi  river. 

Drift. — There  is  a  marked  distinction  between  the  drift  in  this  and 
counties  farther  east.  The  coarse  gravel  beds  of  its  upper  division  are 
almost  entirely  wanting.  The  recent  gravels  of  Eoek  river  were  the 
only  real  gravel  deposits  I  observed.  The  usual  blue  colored  and  yellow 
plastic  claj'S  of  the  lower  drift  cover  the  underlying  rocks  in  many  places 
to  a  considerable  thickness.  At  one  locality  a  well  was  sunk  twelve  or 
fifteen  feet  through  yellow  unctions  clay ;  then  blue  clay  was  struck, 
and  in  about  fifteen  feet  more  a  great  quantity  of  sticks  and  wood,  ap- 
parently cedar  and  pine,  was  found.  The  water  in  the  well,  of  course, 
had  a  brackish  taste.  This  woody  deposit  was  about  the  base  of  the 
true  drift.  Occasional  boulders  are  found  in  the  ravines,  but  they  are 
no  where  abundant.  Over  the  northern  parts  of  the  county,  and  espe- 
cially that  i>ortion  underlaid  by  the  Galena  limestone,  the  reddish  clays 
or  hard  pan  of  the  lead  legiim  exists  to  a  considerable  deiith.  These 
drift  clays  however,  as  developed  in  this  county,  have  in  them  Jiothing  of 
peculiar  or  marked  interest,  except  that  they  bear  evidences  of  peaceful 
forces  rather  than  that  tremendous  ]iower  whii'li  strewed  the  boulders 
and  piled  up  the  gravel  beds  in  many  places  in  the  neighboring  counties. 
Whether  the  floating  iceboig,  or  the  slow  crawling  glacier,  or  the  strong 
water  currents,  or  all  these  combined,  transported  the  coarser  materials 
of  the  drift,  the  force  of  the  powerful  agents  were  much  modified  in 
-so 


146  OEOLOGVOF  ILLraOIS. 

tlirir  action  licrc.  In  tiu-  spriii.u'  of  the  year  the  ico  in  Rock  river  some- 
times, impelled  by  tlie  strong'  eiiiTent,  j;oii;cs,  until  it  lises  to  tlie  Light 
of  tifteen  or  twenty  feet,  and  then  with  a  cracking-  roar  it  tears  rocks 
from  their  lu'dsand  trees  from  its  banks,  grinds  them  in  its  strong  jaws, 
and  throws  them  high  on  the  land  or  strews  tJiem  along  its  bottom. 
Tbit  away  fiom  the  river  tlie  ehiys  of  the  drift  ai)]iear  as  if  deposited 
ami  arranged  in  peaceful  watei's. 

The  ('(frhdiii/'iToiis  Si/.^lt'iii. — \\'hile  nuiking  examinations  at  Stei-ling, 
I  was  repeatedly  told  tliat  coal  had  been  found  three  or  four  miles  be- 
low the  town.  The  supp()sed  oiitcioi)  was  stated  to  be  a  thin  seam  in  a 
bend  ol'  the  river,  not  far  from  the  eilge  of  the  water.  The  same  state- 
ment is  made,  I  think,  in  Dr.  J.  G.  XoiavooD's  small  report  upon  the 
coal-lields  of  Illinois.  I  son,i;lit  out  the  locality,  examined  the  ri\-er,  and 
umde  in<|uiries  of  an  intelligent  farmer,  who  lias  resided  near  the  s])Ot 
for  many  yea  IS.  With  him  the  existence  of  coal  in  the  neighborhood 
Avas  a  faint  tradition,  nineteen  or  twenty  >('ars  old.  An  examination  of 
the  river  showed  that  its  bed  or  floor  <'onsisted  of  the  sofr,  white,  den- 
drite-siieckled  upjx'i'  division  of  the  Niagara  limestone.  (Iravelly  lianlcs 
of  ri\er  drift  ii>se  on  one  side  some  tweiity-tive  feet  from  the  water's 
edge;  a  low  allu\ial  bottom  lay  between  the  liver  and  the  high  jnairie 
on  the  other.  Xo  sign  <>i  any  (jutcropjiing  I'ock  exists,  except  in  the 
bed  of  the  ri^•er.  This  is  the  gejieial  character  of  Eoek  ]i\'er  from 
Sterling  to  about  se\  en  miles  below  luie.  ]So  ceal  seam  oi' outcrop  of 
coal, in  my  jiidgmeiii,  exists  at  the  poiut  designated.  Bonn'  one,  digging 
along  the  banks  of  tlie  stream  at  an  early  day,  doubtless  eann-  upon  a 
small  de[)0sit  of  float  or  drift  coal.  'I'radition  has  kept  the  circumstance 
alive,  and  it  grows  with  the  passing  years. 

The  edge  of  the  < 'oal  .Measures,  however,  extends  thinly  into  White- 
side connty,  at  its  south-western  i/orner.  O]i]iosite  Erie,  the  south  bank 
of  Kock  river  begins  to  assume  the  chaiactcr  of  a  low  bluff-line.  In 
descending  the  stream  these  bluffs  rise  iu  altitude,  liecome  moi-e  a))rupt 
and  broken;  and  sucli  are  their  geneial  characters  until  the  3Iississi[ipi 
range  of  blulfs  is  readied,  several  miles  below  Itock  Island.  I'or  most 
of  the  distance  the  glancing  waters  of  Eoek  river  hug  their  bases.  On 
the  noith  side  of  the  stream  tli<'  low  alluvial  bottom  s])rea,ds  out,  widen- 
ing iu  iiroixiiliou  as  the  range  of  hills  rise  in  hiulit.  X  hundred  t'eet  is 
])erhai>s  the  highest  altitude  attained  by  these  bluffs.  ^\  short  distanc(^ 
below  tlie  weslei-n  line  of  the  county,  coal  begins  to  outcrop  in  the  sides 
of  these  blulfs.  Still  lower  down,  at  Aldiich's  coal  mine,  the  seani  is 
some  four  feet  thick,  and  is  extensi\-<ly  worked.  ( 'annel  coal,  soap- 
stone,  tire  clay,  black-slate,  and  a  stratum  of  black  limestone  ar<'  asso- 
ciated with  the  coal.  The  outcroxi  is  in  the  side  of  the  hill,  at  a  consider- 
able ele\ation  alio\-e  the  waters  of  Eoek  ri\er.    Below  this  mine,  and  in 
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close  in'oxiiuit-.v  lo  it,  .several  Steiliiij;-  eiipifalists  own  laud,  and  Inue 
oiHMied  drifts  into  the  liill.  Still  lower  down,  at  Cleveland,  c.oiil  is  ex- 
tensively mined;  and  lower  down,  (loal  valley  is  pouriii.u  its  blaek  trea- 
sures into  liiiii'k  Island,  and  from  tlienOL'  is  distributing  in  every  direc- 
tion the  old  imprisoned  licat  and  blaze  of  t.lie  Carbouirerous  ages,  to 
warm  our  prairie  liomes  tlirough  the  bleak  winters.  My  field-work, 
however,  did  not  extend  into  tliese  rich  coal  regions,  and  I  refrain  from 
fuither  descri|)tion  of  them. 

These  coal  bluffs  extend  for  a  few  miles  into  Whiteside  county.  But 
no  productive  coal  seam  has  yet  been  fouud  iu  them,  within  its  limits. 
The  bluffs  run  too  low,  by  the  time  tlie  county  Hue  is  reached,  to  indi- 
cate a  workable  coal  vein.  A  thin  seam  and  light  outcroi)s  may 
be  discovered,  but  so  I'ar  as  the  economical  geology  of  this  county  is 
concerned,  the  Coal  Measures  may  be  set  d(nvu  as  unproductive.  Xo 
workable  lieils  extend  within  its  boundaries. 

Tlie  UnionriUe  Sundsioiics. — In  the  northern  part  of  the  township  of 
Hopkins,  I  uuexpectedly  found  a  low  outcrop  of  sandstone  iu  a  ravine. 
The  stone  was  soft  and  friable  ;  in  color  it  varied  from  a  dirty-white  to 
a  clouded  or  yellowish-red;  it  easily  crumbled  beneath  a  blow  of  the 
hanimev,  and  could  be  cut  or  hewn  readily  with  a  common  ax.  It  re- 
sembles the  8t.  Peter's  sandstone,  and  at  first  suri)rised  me  not  a  little. 
Other  outcroi)s,  however,  indicated  its  true  geological  horizon.  Tire  out- 
crop may  be  found  on  the  land  of  a  Sir.  Johnson,  on  section  thirteen,  if  I 
mistake  not.  A  well,  sunk  higher  up  on  the  side  of  the  ravine,  or  near  its 
head,  penetrated  the  sandstone  about  thirty-three  feet,  when  the  bottom 
jof  the  bed  was  probably  reached.  This  locality  is  about  eight  miles  east 
and  a  little  south  of  Morrison.  A  line  drawer  from  Johusou's  nearly 
west  to  Uniouville,  and  thence  south-west  to  ^Mineral  Springs,  in  the 
sduth-westerji  part  of  the  county,  would  pass  through  six  or  seven  locali- 
ties where  this  sandstone  outcrops,  or  has  been  dug  into.  About  three 
miles  west  of  our  first  outcrop,  and  not  far  north  of  the  village  of  Round 
Grove,  is  the  locality  of  the  famous  walled  well  of  Whiteside  county. 
Some  t<m  years  ago  an  article  went  the  rounds  of  the  papers,  stating 
that  in  digging  a  well  at  this  locality,  after  a  depth  of  tweuty-flve  feet 
was  reached,  the  top  of  an  old  walled  well  was  discovered,  which  showed 
unmistakably  that  it  was  the  work  of  human  hands.  The  old  well  was 
filled  with  debris.  After  removing  this  to  a  depth  of  several  feet,  sweet 
waters  ro.se,  until  the  wall  of  the  old  well  was  covered. 

The  su]5posed  discovery,  at  the  time,  excited  general  and  even  scien- 
tific interest.  I  sought  out  the  old  well,  and  tried  to  learn  its  history. 
It  is  now  filled  up.  The  porch  of  a  farmhouse  extends  over  it.  Its 
wonderful  story  was  freshly  told  to  me,  in  the  truth  of  which  the  narra- 
tor seemed  to  have  full  faith. 
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Soinetliing  like  a  walled  well  was,  no  doubt,  actually  discovered  ;  but 
froui  all  the  light  I  could  obtain  ou  the  subject,  I  think  it  was  only  a 
rounded  excavation  in  the  uudcrlyin.^-  sandstone — a  pot-hole,  perhaps — 
worn  out  by  an  eddy  and  moving'  in'blilcs  revoh'hig  in  a  circular  uio- 
tion.  In  sandstone,  with  broken  and  thin-bedded  strata,  the  iusi  le  of 
such  an  excavation  would  present  exactly  the  appearance  of  an  arti- 
ficial well.  Ami  thus,  this  supposed  wonder,  like  the  walled  lakes  o 
Iowa,  and  other  supposed  works  of  art,  is  susceptible  of  a  simple  and 
satisfactory  explanation. 

To  nic  the  chief  interest  in  the  well  consisted  in  the  fact,  that  its  walls 
were  built  of  my  newly  discovered  sandstone,  enabling  me  to  trace  the 
general  course  of  its  deposit. 

The  next  outcrop  is  in  the  grove  about  one  mile  east  of  Unionville. 
Here  it  is  quarried  to  a  considerable  extent. 

But  the  most  characteristic  outcrop  is  at  Unionville,  one  mile  north 
of  jMoirison.  Here  a  heavy  quarry  is  largely  worked.  A  section  of 
this  quarry  shows  about  nine  feet  of  light  marly  clay,  resembling  loess, 
about  three  feet  of  alternating  clays  and  soapstoue,  and  twelve  feet  of 
massive,  heavy-bedded  sandstone.  Tliree  strata  or  layers  of  the  latter 
outcrop,  each  from  two  to  three  feet  thick,  separated  by  layers  of  soap- 
stone  imbedded  in  thin  seams  of  clay.  One  of  these  soapstone  layers 
is  six  inches  thick.  It  is  of  a  blue-white  color,  greasy  arid  unctuous  to 
the  touch  and  feel.  The  sandstone  layers  are  soft,  light-colored, 
finely  grained  arenaceous  rocks.  They  can  be  hewn  into  any  shajic 
with  an  old  ax,  but  when  seasoned  and  dried,  they  harden  into  a  fail' 
building  stone.  The  surface  of  some  of  the  larger  blocks  is  beautifully 
covered  with  very  distinct  ripple  and  wa\"e  marks. 

About  seven  miles  south-east  of  Unionville,  on  the  Poor  farm,  is  an- 
other outcrop.  It  is  in  the  face  of  the  east  bluff  of  the  Cat-tail.  This 
quarried  outcrop  is  similar  to  the  one  just  mentioned.  The  bluffs  on 
both  sides  of  the  (.'at-tail,  in  this  ^•ieillity,  show  signs  of  this  sandstone. 

At  3Iineral  Springs,  on  Kin^sley's  Grove,  still  further  to  the  south- 
west, the  borings  of  a  small  artesian  well  showed  it  to  be  the  under- 
laying rock.  This  well  was  put  down  in  oil-fever  times.  Some  indica- 
tions of  oil  exist  about  these  chalybt'ate  siu'ings;  but  after  prospecting 
aflhile,  the  enterprise  was  abandoned. 

Following  the  same  general  course,  we  next  find  outcropping  sand- 
stones in  the  ^Mississippi  bluffs,  near  Plampton,  in  Eock  Island  county. 
The  rock  has  a  resemblance  to  the  Unionville  sandstones,  but  probably 
belongs  to  the  true  Coal  Pleasures,  a  little  higher  in  the  geological  scale. 

The  sandstone  deposit  rests  uncouforinably  ui)on  the  Niagara  lime- 
stone. At  one  time  it  was  thicker,  and  covered  a  larger  extent  of  the 
county,  but  the  erosi\e  and  denuding  forces  of  past  geological  ages 
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have  worn  it  down  and  carried  it  away,  until  nothing  but  small  patches 
and  basins  remain. 

Its  place  in  tlie  strata  of  Illinois  iocl<s  is  at  tlie  base  of  the  Goal 
Measures.  It  belongs,  1  think,  to  the  Millstone  grit,  which,  in  the  West, 
is  often  only  a  tine-grained,  arenaceous  rodi ;  but  in  other  Idealities,  is 
made  up  of  coarse  sandstones,  pebbly  conglomerates,  and  grits. 

Fossils. — The  Uniouville  quarry  has  affortled  a  considerable  number 
of  impressions  and  casts  of  fossil  plants.  Tiie  most  conspicuous  among 
these  is  a  Calamite,  the  VaUonite.s  miniaforinis,  I  think.  The  casts  of 
this  plant  are  from  one  and  a  half  to  four  inches  in  diameter,  the 
joints  from  three  to  about  eight  inches  in  lengtli,  the  surface  finely 
marked  with  longitudinal  lines.  The  friable  nature  of  the  rock  makes 
it  diflicult  to  obtain  specimens.  A  species  of  Lepidodcndron  has  also 
left  some  well-defined  impression.  It  seems  to  have  been  as  thick  as  a 
man's  arm,  and  the  impressions  have  a  rough,  shark-skin,  rattlesnake- 
like appearance.  I  could  not  obtain  a  good  specimen,  and  am  unable  to 
give  its  specific  name.  Some  other  sections  of  what  appeared  to  be  a 
plant,  were  observed ;  but  the  impressions  were  too  indefinite  for  iden- 
tification. 

The  Xlngnra  Limestone. — A  large  extent  of  this  county  is  underlaid 
by  this  formation.  Probahly  all  that  part  of  the  county  south  of  Eock 
river  is  underlaid  by  the  Niagara,  except  a  little  strip  along  the  Ster- 
ling dam,  and  the  carboniferous  bluffs  below  Prophetstowu.  In  all  this 
extent  of  territory  there  is  not  an  outcrop  or  quarry,  however,  of  any 
kind,  except  those  in  and  along  the  bank  of  Eock  river.  The  surface  is 
low,  and  the  underlying  rock  runs  low.  The  river,  from  Sterling  to  its 
exit  out  of  the  county,  everj^  few  miles,  runs  over  rocky  beds  of  i^orous, 
dendrite-specked,  yellow  Niagara  limestone.  Just  below  the  dam  at 
Sterling,  at  Lyndon,  at  Erie,  seven  miles  below  Erie,  and  at  many  other 
intermediate  localities,  quarries  are  opened  at  the  water's  edge,  or  in  the 
floor  of  the  river;  and,  judging  from  the  appearance  of  the  low  wet 
prairies  south  of  the  river,  the  Niagara  runs  back  nearly  level,  perhaps, 
beyond  the  southern  limits  of  the  county,  before  running  under  the  Bu- 
reau and  Henry  county  Goal  Measures. 

About  a  mile  above  Sterling,  on  the  north  bank  of  the  river,  a  series 
of  Niagara  quarries  are  extensively  worked.  The  formation  here  is 
worked  down  about  thirtj  -five  feet,  and  the  rook  is  full  of  chert  bands, 
and  is  speckled  with  dendrite  markings.  The  layers,  although  thin- 
bedded,  are  so  uncouth  and  rough  that  no  mason  could  build  them  into 
a  handsome  wall.  The  bottom  layers  are  of  a  dull  green  color,  and 
soon  pass  into  the  underlying  Cincinnati  shales. 
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Quarries  of  the  Niagara  are  also  worked  near  Empire  aud  Coiiio,  one 
of  tliein  in  the  bottom  of  a  little  tributary  of  Elklioru  creek.  The  out- 
crops here  are  low  aud  not  very  heavy. 

^Vostwaril  of  these  latter  places  and  in  all  that  tract  of  country 
bounded  by  the  railroad  track,  Eock  creek  and  Eock  river  there  is 
scarcely  an  exposure  of  any  kind  ;  but  this  irregular-shaped  triangle  is 
nearly  all  underlaid  by  the  Niagara  limestone. 

Itock  creek,  from  the  north  line  of  tlie  county  to  ^Morrison,  and  in  fact 
to  its  mouth  above  Eii(\cuts  into  tlie  underlaying  rock  and  exposes  it  at 
numerous  places.  All  these  exposures  belong  to  this  formation,  except 
the  sandstone  at  LTnionvdle  and  .Alineral  Springs.  At  Brothwell's  mill 
the  exposure  is  sixty  feet  thick,  ]ircscnting  a  perpeudiculai'  Iduff,  cav- 
ernous, and  ligiit-colored  mi  a  recent  fracture.  Just  above  Jacobs'  mill 
an  (extensive  (puirry  is  oi)cued  in  the  same  limestone.  In  the  hill  north 
of  ^lorrison  it  is  a.t;aiu  cxiuirricd.  At  this  latter  place  a  lime  kiln  is  in 
successful  oj)eratiou.  Some  of  the  layers  here  lia\'e  in  them  many  small, 
curiously  sha])ed  cavities,  lined  with  a  velvety  looking,  lead-colored  me- 
talic  sitlxstance. 

The  bluffs  along  botli  banks  of  the  Cat-tail,  with  the  exceptiou  of  a. 
few  sandstone  outerops,  show  tlie  Niagara  limestone. 

That  high  plateau  of  laud  bounded  by  the  Cat-tail,  the  Jlaredosia  and 
the  ^lississippi,  and  consisting  of  the  townsliips  of  Newton,  Albany  and 
Garden  Plain,  is  underlaid  by  the  same  rock.  Xt  Alljauy  a.  high  rocky 
hill,  «itli  an  old  shore  line  of  the  Mississippi,  flfty  feet  al»ove  present 
low  watei'  mark,  rises  a  short  distance  back  from  the  river. 

The  hill  north  of  Fulton  City,  and  on  which  it  is  partly  built,  is  an 
outcroj)  of  Niagara  limestone.  At  one  time  it  was  a  small  locky  island 
in  the  midst  of  a  l>roader  aud  mightier  stream  than  the  present  Missis- 
sippi river. 

But  the  giandest  development  of  this  formation,  i)erha)>s,  in  this  part 
of  the  State,  may  be  seen  along  the  Mississippi  bluffs,  iu>ar  the  north 
line  of  th(^  county.  After  \  iewing  these  beetling  cliffs,  the  appro^jtiate- 
ness  of  the  old  name  "Clift'  Limestone,"  becomes  apparent.  This  bold 
exposure  rises  at  its  jiighcst  altitude  to  the  hight  of  one  hundred  and 
sevcnty-ti^■e  feet  abo\'e,  th(»  le\"el  of  the  bluff  road,  and  this  is  but  the 
upper  portion  of  the  formation  at  this  place.  The  talus  and  debris  of 
ages  have  accunudated  along  the  base,  rising  in  slopes  half  way  tip  the 
steep  aclivity.  Loose  stones,  soiuetimes  weighing  tons,  loosened  by  the 
frosts  and  other  atmospheric  agencies,  have  rolled  clown,  aud  thickly 
strew  the  roadside.  Sweet,  sparkling,  deliciously  cool  water  gushes  in 
strong  springs  from  little  ravines.  Wild  grape  vines,  dense  thickets 
and  old  monarch  oaks  cover  these  talus  slopes  for  the  most  part ;  but 
sometimes  the  scene  is  varied  by  a  slope  covered  with  short  tufts  of 
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prairie  grass,  or  tlie  richer  aii(1  softer  blue  j;lass.  Tiie  upper  ]Mrt  of  the 
exposure  resembles  dihii)i(lated  Cxch^peau  walls  of  the  mystic  times.  A 
long  nuiral  escarpment  rises  from  tlic  to]>  of  the  s]i)i)es,  and  jircseuts  its 
castellated  face  to  the  broad  IMississippi  \';illey,  whose  lacustrine  waves 
in  older  geologic  epochs  beat  against  the  rocky  barrier  and  woi-e  it  into 
fautasti(^  shapes.  Many  ('avcrns  exist,  sonu'  of  them  almost  inacessibl(>, 
out  of  Avhicli  issued,  tlie  day  I  s])eut  among  them,  tlie  half  human  cries 
of  wild  cats  and  the  growls  of  a,  small  species  of  lynx.  Some  ndles  of 
stone  wall  along  the  road  arc  built,  by  (|uarryiug  the  material  on  the 
tops  and  sides  of  these  sti'ep  loclvs,  and  letting  it  go  ^dunging  down  to 
the  very  places  wlierc  it  is  needed.  The  little  farms  thus  fenced  along 
the  public  highway  have  a  fat,  lich,  sour  t'old  soil,  too  wet  for  very  suc- 
cessful cultivation,  except  in  occasional  laellow  localities.  As  we  receile 
from  this  bluff  line  towards  the  interior  of  the  county  the  Niagara 
limestones  thin  outliy erosive  anddenuding  agencies, until  the  Ciucinaati 
shales  and  the  Galena  limentck  su(;cessively  come  to  the  surfaci>.  This 
is  especiallj'  true  along  the  northern  part  of  the  <'ounty.  where  the  ex- 
posure is  so  much  the  hea\iest. 

In  the  large  area  of  Whiteside  county  underlaid  by  this  jxation  of 
the  upper  Silurian  rocks,  I  noticed  consideraltle  difference  in  lithologieal 
character.  The  exposure  just  referred  to  consists  of  tlie  upper  "  (_'or- 
aline  and  Pentameriis  beds"  of  the  Cliff  or  .^louud  limestone  of  the 
earlier  western  geologists.  It  is  compact,  homogeneous  in  structure, 
full  of  minute  specks  of  dendrites,  of  a  light  straw-color  on  a  recent 
fracture,  sometimes  taking  a  reddish  tinge,  nearly  the  color  of  brick 
dust.  At  Sterling  the  lower  part  of  the  formation  is  exposed.  This  is 
a  thinner  bedded,  rougher,  uglit'r  stone,  and  W'Ould  hardly  be  recognized 
as  the  same  rock  just  referred  to.  At  Fulton  City,  the  ui>per  part  of  the 
quarry,  at  least,  is  a  friable  yellow-colored  or  ocheious  limestone,  some- 
times porous  or  sponge  like,  and  sometimes  of  a  tough  (-lystaline  text- 
ure. Sometimes  the  color  approaches  an  almost  white  cream-color.  It 
is  identical  with  the  Racine  limestone  of  I\[r.  Lapham,  referred  to  in 
the  ^Yiscollsin  geological  survey.  At  I>yndon  the  rock  is  porous  and 
full  of  the  stems  of  encrinites.  Below  Erie,  near  the  point  where  Rock 
river  leaves  the  county,  the  color  is  still  lighter  and  more  delicate,  the 
texture  more  comi)a<-t  aiul  finer  grained,  and  the  stone  is  in  every  re- 
spect, I  think,  identical  with  the  Leclare  limestone,  now  re(Migiuzed  as  a 
member  of  the  Niagara  formation. 

Organic  rumfiiiin. — The  characteristic  fossil  of  the,  upper'beds  perhaps 
is  the  I'eiitnmeru--:  oMoiiffii.s.  In  the  speech  of  the  people,  masses  of  it 
are  commonlj' called  "jietrifled  hickory  nuts."  At  Brothwell's  mill  many 
of  them  are  sticking  through  the  rocks;  but  at  the  heavy  exposure 
along  the  bluffs  huge  stones  are  coverrd  over  so  thickly  with  the  casts 
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tliiit  they  seem  to  be  an  aj^Rreyatcd  mass  solidified  with  a  calcareo-mag- 
iiesian  cement.  In  tlie  old  Nia,i;-ara  seas  they  mnst  have  grown  in  count- 
less millions,  like  oysteis  in  a  niddcrn  oyster  tied.  Some  of  tliese  vast 
slabs  would  make  attractive  s|)cciiiiens  for  the  t;i'oloi;ist'syarcl;  but  good 
cabinet  spcrimens  are  Lard  to  ohlain.  Along  the  Niagara  ridges  and  in 
the  ravines,  casts  of  corals  turned  to  silex  may  be  picked  up  in  great 
quantities.  Among  the  most  common  is  the  «ell  known  chain  coral, 
the  Hahjsitrs  mfmnldria.  Famsiiffs  (iothJ(()iilii-/(,  F.  faroHii^  F.  XiiKjar- 
f».v/.s',  ,Sfr()»ii(fopf)r<i  conceiitrica,  jS'.  nif/osa,  Antrocerhiiii  vciiafitnm^  one 
or  two  species  of  <  'i/dthoplit/llum,  steins  of  Enrrinifes,  and  fragments  of 
OrfJidceras  of  at  least  t\\'o  si)ecies,  are  all  very  abundant. 

From  the  abundance  of  these  siliciiied  corals,  coral  reefs  mnst  have 
existeil  in  the  old  Niagara  seas,  where  countless  millions  of  these  little 
animals  lived  and  hnilt,  as  the  modern  coral  builders  raise  up  from  the 
modern  ocean's  floor,  reefs,  atols  and  islands. 

In  th<^se  clear  coi-al  gr<i\viiig  seas,  sea  weeds  or  fncoids  abounded,  and 
in  the  Sterling  ijuarries  are  wo^'en  over  some  of  the  layers  in  a  perfect 
net-work. 

CiiK'innati  Shalcn. — The  I'ocksotthis  formation, formerly  designated  as 
the  Hudson  river  shales,  l)ut  now  known  as  the  t'incannati  group,  show 
surface  exposures  o\'er  a  cousidei-abh^  portion  of  the  county.  Along  the 
rapids  at  Stinting  on  the  banks  of  the  ri\'er,  and  at  the  base  of  the  bluffs 
undi/r  the  Niagai-a  (piarries  already  rcferreil  to,  the  vaiious  rocks,  shales 
anil  clayey  and  bituminous  deposits  of  this  formation  maybe  seen.  The 
raiiids  in  the  ri\er  are  to  some  extent  produced  by  the  wearing  away 
of  these  deposits.  They  rise  at  a  considerable  angle  from  lieneath  the 
Niagara  rocks  jnst  below  the  dam.  On  the  south  side  of  the  river  the 
formation  can  hardly  be  distinguished,  but  on  the  north  side,  a  mile 
abo\-e  town,  it  attains  a  thickness  of  thirty-seven  feet,  from  the  surface 
of  the  water  to  the  base  of  the  Niagara  limestone.  From  thence  it  runs 
rounil  east  and  north  of  Sterling,  three  or  four  mih's  distant  from  the 
cit>',  striking  off  into  the  large  t'iuciiinati  surface  exposures  in  the 
neighborhood  of  Di;.  risXXixcx'jnN's  residence.  In  this  circular  belt 
there  :ire  no  smface  exposures  alter  leaxing  I'ock  ri'N'er,  but  the  wells 
dug  indic;ite  tlie  cxisteiKu'  of  these  shales  and  shaley  limestones.  The 
ine\  itable  blue  c'lay  and  creamy  colon-d  water,  oozing  from  some  small 
lavines  al)o\-(;  Sterling,  are  unfailing  indications  of  tlris  deposit,  even 
where  no  outcrop  is  \'isil)le. 

That  high  plateau  of  le\el  ]irairie  between  Fdkhorn  and  Itock  creeks, 
and  cxt(  ndiiig  from  the  railroad  track  to  a  mile  within  the  limits  of 
Carroll  county,  except  a  small  portion  of  the  southwest  corner,  is  under- 
laid by  the  rocks  of  this  group.  This  elevated  water  sh<'il  contains 
liirge  portions  of  four  or  five  townships.  Eonnd  its  eastern  and  northern 
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edges,  and  in  many  ravnu's  inside,  of  its  boundary  lines,  good  exposures 
and  artiflcial  outcrops  may  be  exaii.iued.  Kock  ei'eek  cuts  into  the 
Niagara,  and  Elkliorn  creek  cuts  intotlie  (4 alena  limestone,  but  the  Cin- 
cinnati rocks  and  shales  run  over  the  one  and  come  from  under  the  other, 
in  less  than  oue  mile  from  either  stream.  Along  its  northern  liuiits 
it  rises  to  the  altitude  of  almost  a  hill,  overlooking  the  low-lying 
Galena  deposits  of  Carroll  county.  Three  or  four  (pnirries  are  opened 
along  the  face  of  this  eles'ation.  The  average  thickness  of  these  expos- 
ures is  about  twenty  feet.  Tlie  stone  is  thiu-bedded,  easily  broken,  close 
in  texture  and  light  in  color,  having  a  dry  or  baked  apijearaiice.  The 
bottom  layers  are  thicker  bedded  and  have  a  faint  green  ami  blue  tinge. 
It  is  an  argillaceous  shuly  limestone.  At  Bressler's  mill  on  the  east  side 
of  the  ridge  there  is  a  low  outcrop  just  above  the  water's  edge.  Here 
the  locks  are  stained  by  iron-impregnated  waters,  flowing  from  some 
sinings  just  above  them.  Nearly  a  mile  north-west  of  this  is  Dr.  L.  S. 
Pennington's  large  quarry,  opened  at  a  considerable  distance  from,  and 
elevation  above  Elkhoru  creek.  The  exposure  is  stripped  of  the  over- 
laying clay  and  worked  into  about  thirty  feet.  A  drain  is  constructed  to 
lead  off  the  water.  The  upper  portion  of  the  quarry  is  thin-bedded,  but 
the  layers  can  be  lifted  in  immense  slabs.  No  better  flagging  stoue  can  be 
obtained  anywhere.  The  lower  portions  of  the  quarry  are  thicker-bedded, 
compact  and  very  blue.  On  section  three,  in  the  townshij)  of  Hopkins, 
there  is  another  splendid  quarry  of  this  stone.  The  part  worked  is 
about  twelve  feet  thick.  It  is  covered  by  a  few  feet  of  finely  comminu- 
ted, light-colored  clay.  A  circular  pool  of  sweet,  clear,  cold  water,  fed 
by  some  large  springs,  lies  in  placid  tranquillity  almost  in  the  quarry, 
and  throws  oft'  a  laughing  stream.  The  stone  here  is  a  hard,  tlncker- 
bedded,  compact,  argillaceous  limestone,  unlike  the  usual  crumbling- 
shales  of  the  Cincinnati  group.  Two  or  three  of  the  bottom  layers  are 
of  a  deep  ultra-marine  blue  color,  with  shaly  and  clayey  partings  of  a 
few  inches  thickness  between  them.  The  locality  is  known  as  Hecker's 
quarry.    It  is  now  owned  by  Dr.  Pennington. 

There  is  another  quarried  exposure  nearly  a  mile  north  of  this,  at 
Harvey's.  The  stone  here  are  soft,  shaly,  and  crumbling.  The  tooth 
of  time  makes  sad  havoc  with  them.  When  exposed  to  the  atmosphere 
they  soon  begin  to  decay. 

Here  I  noticed  some  disturbances  in  this  usually  quiet  formation. 
Over  a  few  sections  it  seems  to  be  thrown  out  of  shape.  Not  far  oft" 
some  Niagara  rocks  are  found  where  they  do  not  belong,  according  to 
outcrops  and  the  signs  in  the  surrounding  hills.  These  lost  Niagara 
rocks  are  evidently  not  m  situ,  but  have  been  moved  probably  by  the 
drift  forces. 

The  lithological  character  of  the  Cincinnati  rocks  examined  in  this 
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county  deserves  a  passing  tlionglit.  The  earbouaceons  and  bitiiBiiiious 
shales  found  further  north,  whieh  are  there  a  veiy  marked  feature,  are 
here  almost  entirely  wanting,  or  aie  at  least  not  distingaishahle  by  nr- 
dinary  obser\ation.  Tlie  stmie  is  eompaeter,  and  less  liable  to  deeay, 
than  that  examined  in  many  nlher  localities.  It  approaches  nearer  an 
ordinary  limestone  in  strneture  and  in  uses.  ^Vud  altogether  it  is  a 
valuable  deposit,  as  I  shall  show  in  s])eaking  of  the  eeonomie  geology 
of  the  county. 

<>r<i<niic  Remains. — These  are  not  very  abundant.  ]\Iost  of  the  heavily 
worked  outer()ps  are  barren  of  fossils.  In  the  ravines  cutting  the  for- 
mation on  the  north  the  Cliaiicti'n  pctro-piiJiUdiiis,  Oiihis  ia-tudhKU-'m, 
0.  occiihntalin,  0.  Ii/nx,  aiul  a  snmll  Ilravliiojxxl,  probably  a  Liptana, 
are  often  ])ieked  up,  weathered  out  in  i;reat  perfectness.  The  spines 
and  shields  of  a  characteristic  trilobite,  the  ^isapliiis  (i'kjkk,  are  not  rare, 
but  pi'rfect  specimens  are  seldom  found.  ^Vt  vSterling  some  of  the  thin 
layers  are  exceedingly  hard,  almost  flinty,  and  are  thickly  covered  with 
fossils.  Conspicuous  amoni;  these  is  the  IStrophnnciut  altevnatttj  and 
nniny  other  shells  common  to  tliis  and  the  Trt'iiton  jieriod. 

Thf  (idlviKt  Jjiiiicstoiic. — This  becomes  the  surface  rock  to  some  extent 
along  the  northern  and  northeastern  part  of  the  county.  That  irregu- 
larly shaped  parallehi^ram  in  the  latter  locality,  north  of  .Siii;ai-  creek 
ami  east  of  Elkhorn  creek,  is  all  underlaid  by  the  Galena  limestone, 
liaffah)  creek  cuts  this  jiiece  of  land  in  a  diagonal  shai)e.  F<n-  two  or 
three  miles  west  of  Polo  this  (aeek  runs  over  and  show  s  exi)osnres  of 
the  Blue  limestone ;  but  at  Sanfords\'ille,  near  the  liiU'  between  this 
and  Ogli'  county,  this  rock  outcrojis  heavily  Jnst  below  the  dam  for  the 
saw  mill.  The  outcrop  has  been  worked  to  the  depth  of  twenty  tour 
feet.  The  layers  are  massi\'e,  solid,  and  snlicr.\  stnline.  .\t  the  i)resent 
time  the  quarry  is  not  much  worked.  Following  the  creek  down  a  few 
miles,  the  next  exposure  of  consecpieiue  is  at  Wilson's  mill.  Here  theic; 
is  a  (luarry  worked  to  the  de])th  of  about  twenty  feet.  The  stone  is 
similar  to  that  at  Hanfords\  ille.  Othcu'  small  oatca-ojis  may  be  seen  in 
this  locality  in  sonu'  small  ravines  in  a  white  oak  grove  of  some  t'xteut. 

On  Elkhorn  creek,  at  ^Vllison's  null,  just  across  the  line  in  < 'arroll 
county,  theic  is  a  worked  exposure  some  eighteen. or  twenty-  feet  thick. 
The  stone  Immc  is  of  a  white  creanr  eohn-,  and  quite  handsome  in  aii 
])earance.  biom  this  locality  nearly  to  Bressler's  mill,  jnst  east  of  the 
residence  of  Dr.  Fkx.m>;(;i(i^',  the  (ialena  is  the  surface  rock.  It  runs 
low-,  however,  and  soon  (iisa|)pears  below  thi-  o^•erlyiug  Gincinmiti 
group. 

The  ci'utral  part  of  that  brond  stietcli  ol  jirairie  and  rough  land  north 
of  Morrison,  and  lying  between  tin'  :\lississii)])i  bluffs  and  Itock  (aeek, 
is  also  underlaid  by  this  rock.     There  is  no  conspicaious  outero|i  any- 
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wliere  over  it;  but  some  of  the  i-nvines,  espeeisiUy  near  the  (liuroU 
coimty  line,  show  its  pecnliMr  f;i:ive],s,  red  liard-paii,  and  low-lyiu^, 
criunbliuii-  out('i'0]is. 

There  is  notliing  noteworthy  (■(innectcd  with  this  limestone  as  a  sur- 
face rock  in  this  county.  Its  superficial  area  is  limited,  its  oatcrojis 
are  few,  and  the  only  scientific  interest  attached  to  it  is  the  knowledge 
of  its  existence  amon<i-  the  other  interesting  formations  of  the  county, 
and  the  fact  that  it  may  become  of  economical  interest  for  the  manufac- 
ture of  quick-lime. 

It  is  almost  barren  of  fossils.  I  only  noticed  fragments  of  a  few 
characteristic  species.  Near  the  northern  part  of  the  county  I  found  a 
rather  poor  specimen  of  BeoeptaouUtes  orbicularis,  as  figured  and  de- 
scribed by  Dana.  The  other  fossils  were  merely  iiieces  of  Bellerophoii, 
Pleurotomaria,  and  Miirchisonia. 


J^  r  ()  n  0  m  i  c  a  /    <t  )i  d    A  y  r  i  cult  ii  >■  a  I    Geology. 

This  department  of  A\"hiteside  county  geology  is  of  more  tlian  usual 
imjoortance,  both  in  a  scientific  and  economical  point  of  view.  The  va- 
riety of  rocks ;  the  new  interest  awakened  in  the  cultivation  of  the  vine; 
rich  and  varied  agricultural  resources ;  the  great  beds  of  excellent  peat 
existing  in  hitherto  useless  bogs,  and  tlie  fat  lands  now  being  success- 
fully reclaimed  from  the  swamps — all  these  are  matters  of  wider  interest 
than  usually  appertains  to  a  single  county. 

Building  Stone  and  Lime. — All  the  outcropping  formations  above  de- 
scribed furnish  materials  for  ordinary  mason  work,  such  as  cellar  and 
well  walls,  foundations,  and  public  buildings.  The  Galena  requires 
much  labor  to  quarry  and  work  it  into  good  shape ;  but  it  lasts  like 
granite,  has  an  attractive,  warm,  fashionable  cream  or  straw  color,  and 
for  heavy,  massive  masonry  has  no  superior.  Its  limited  outcrop  pre- 
vents its  general  use  for  economical  purposes.  It  burns  into  a  good  ar- 
ticle of  quick-lime.  There  is  a  lime-kiln  in  successful  operation  at  Wil- 
son's mill.  While  at  Sterling  I  observed  some  capitalists,  who  were  in- 
tending to  manufacture  a  quantity  of  lime,  figuring  whether  they  could 
haul  stone  to  the  fuel  or  fuel  to  the  stone  the  cheapest,  the  one  being  in 
Sterling  and  the  other  on  Buffalo  creek.     I  did  not  learn  the  result. 

For  common  rough  mason  work  the  Niagara  limestone  is  much  used. 
Some  of  its  layers  make  a  good  quick-lime,  as  may  be  seen  on  the  ridge 
north  of  Morrison. 

The  sandstones  of  Unionville  and  the  county  fan'm  are  also  extensively 
used  for  building  purposes.  The  mill  between  Unionville  and  IMorrison 
is  built  of  this  soft  gray  stone.  It  is  a  handsome  and  substantial  struc- 
ture.   The  jail  and  court  house  foundations,  and  the  public  oftices  in 
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Morrison  belonging  to  the  i-ounty,  are  of  the  same  material.  Wlien 
first  quarried  it  is  so  soft  that  it  can  be  bewn  into  any  sbape  witb  an 
old  ax.  It  tben  appears  unfit  for  building  into  any  structure.  But 
"when  laid  up  in  a  wall  it  dries,  seasons,  and  attains  ii  firm  texture. 
The  ease  Tvitb  ■which  it  can  be  worked  recoumieuds  it,  where  dressed 
stone  is  desiral.ile. 

In  some  places  the  sliales  and  rocks  of  the  Cincinnati  group  are  con- 
sidered unfit  for  permanent  mason  work.  It  is  supposed  that  atmos- 
l)heric  agencies  will  eventually  destro,y  their  beauty  and  injure  their 
durability.  But  so  far  as  tested,  the"  riuarries  of  the  Cincinnati  group 
in  this  county  furnish  a  lasting  and  desirable  material  for  economic 
uses.  The  layers  are  of  convenient  thickness,  and  break  into  any  de- 
sired size.  The  flag  stones  raised  at  Dr.  Pe>)^'ixgx()^\s  home  quany 
are  as  large  as  need  be  wished  for.  This  gentleman,  with  his  accus- 
tomed energy  and  a  large  expenditure  of  money,  has  two  large  quarries 
in  operation.  He  has  also  a  stone  yard  in  Sterling,  where  he  can  firr- 
nish  stone  from  his  quarries  in  any  quantity,  and  dressed  into  any 
desired  shape.  He  supplies  this  stone  yard  from  the  quarry  near  his 
residenci',  and  from  the  Ilecker  quarry  in  the  townshixi  of  Hopkins, 
already  referred  t.^  in  this  ie[i())t.  A  handsomer  looking  lot  of  stone 
than  those  quarried  and  corded  up  at  the  latter  locality  last  fall,  one 
seldom  ever  sees.  I  hope  nirrited  surrcss  will  crown  Dr.  Pe>'NI>;(tT(.i:x"s 
efforts  to  de\-elop  this  branch  of  the  material  wealth  and  industry  of 
the  county. 

As  pertinent  to  tliis  ))art  of  our  subject,  1  licii'  insert  a.  table  showing 
the  tests  and  properties  of  many  samples  of  stone.  Some  of  them  are 
from  the  quarries  of  the  Cincinnati  group  just  referred  to.  Others  are 
from  the  Xiai;ara  limestone  from  different  localities  in  Northern  Illinois. 
The  table  is  .yiveu  entire,  on  account  of  the  interesting  nature  of  its 
contents,  and  as  furnishing  a  basis  of  coiu])arisoii  between  our  Northern 
Illinois  and  some  other  rocks.  It  was  furnished  to  myself  and  Dr. 
PENXiNciTdX  Ijy  tlie  go\"ernni('nt  officials  on  Pock  Island.  I  regretted 
that  no  s])ecimens  of  the  Galena  liuu.'stone  were  present  to  be  subjected 
to  the  same  trying  ordeal.  It  will  b(^  seen  from  the  table  that  the  sam- 
ples of  stone  from  Dr.  Pi',xmxgto^'s  Cincinnati  quarries  were  in  many 
lespects  siiperior  to  the  Le(Jlare  hmestou(^,  out  of  wliieh  the  Uiiited 
States  Arsenal  at  Iiiiclc  Island  is  built,  and  were  almost  equal  to  the 
Jobet  marble,  out  of  which  the  United  States  Armory  is  l.ieing  con- 
structed : 


WHITESIDE  cor  NT  V. 


157 


Tahle  i<hoiri)ig  Fropaiirs  of  Sfoue. 


Kinds  of  Stone, 


Athens  marble,  ( Illinois 
Stone  Co.),  Magnesiau 
limestone. 


Athens  marble.     (Walker), 
Magnesian  limestone. 


Joliet   (State  Prison)  Mag- 
nesiau limestone. 


Magnesian  limestone. 


Nauvoo,  Pure  limestone. 


Transverse  3  7.')  by  7  9  by  20 '  1 

3  9  l>v'7  05  by  20'  2 

'i  hy  Hby  20  -^ 
Crushing            2  by  2  liy  4 


TiaTiaverae   4  by  7  5»by  20 

4  by  8  by  20 

3  8  by  8  by  20 

Gushing  2  by  2  by  4 


Transverse  4  by  8  by  20 
4  by  e  by  20 
4  by  8  l)y  20 

Crushing^  2  by  2  by  4 


Transverse 


Crushing 


4  by  8  by  20 

4  by  8  bV  20 

4  by  8  by  20 

2  by  2  by  4 


Transverse       4  by  8  by  20 
4  by  8  Iiy 
4  by  8  )-v 

CniMbing  2  by  2  I'jy  4 


Blue  stone,    (!N"ew  York)  or 'Transverse 
North  river  flag  stone. 


Crushing 


Le  Clare,  (Old  Quarry), 
Magnesian  limeatone,  very 
imx)ure. 


30  by  4  by  3 
30  hy  4  b'y  4 
30  bV  4  by  5 
30  by  4  by  6 
2  by  i  by  4 


Transverse 
Crushing 


yj 

,^ 

(— . 

:»  >—'~l 

"3 

^  B  a 

P3 

a^^ 

S-^ 

:?  J.q 

'"'3 

!i^ 

'1 

T 

2  5i:.J 

65,  700 

16,  420 

2  51:J2'49,  000 

16, 255 

64,  SOU 

16,  700 

2  5143  60, 500 

15,  125 

2.002:1 

34,  500 

8,  625 

65,  700 
49  000 
64,  000 


2.5271  4;!,  7110  10  950  :in,  000 
2  5240  :W,  000    9.  500  38,000 


2  6123  40,  000 
2  60e6!31,-J70 
33,  000 


2  6526 
2.0354 


34,' 


9,602:35,000 


10,  000  20,  000 
7,  817  1.",  000 


2  3-1=     x.ii'.s-: 

1  c  ^    ■    ■    s-2 

S-=  '^  I  I  » 

P^7^\ [_^ 

16,900  =361  5 
18,  .'.HII  =377  4 
16,  6110  =324 


17,  300  =354  3 

12,  mo' =172 
10,  KdO  =;!2H 
14,  300  =294 


14,  400  =264  5 


13,800  =269 
15,  000  =293 


150  19,000  18,800  =207 


8,056  19,000 


64,  000  16.  000  64,  000 
47,  000  11,  7.1(1  44,  000 

65,  500 1 16,  37,'i  65,000 


0140  58,883  14,  708  57,833 

0378  31,  400'    7,  8."0| 

■;02«,36  200     9,  l.'io! 

.35,000     8,950 


4hy8  by  20 

4  l.v  8  bv  20 

2  by  2  by  4 1 


Lp  Clare      (Xew      Quarry).  Transverse         4  by  6  by  20    1 
Magneaian  limestoue.         |  4  by  8  by  20    2 

CruehiDg  2  by  2  by  4 


Andalusia,  Magnesian  lime- 
stone   (very  injpure). 


Sterling,  111.,    (Pennington) 
Magneaian  limestone. 

Hopkins,  111.,   (Pennington) 

Wills  Quarry,  Hancock,  111. 

Wills  Quany,  Hancock,  HI. 

(Magnesian  limestone.) 

Eickeys  Quarry,    Lee  Cc. 
Iowa  (Sandstone). 


Transverse  3. 8 by  7  95 by  20 
3.7  by  8  by  20 
4  by  8  by  20 
Crushing  2  by  2  by  4 


Crushing  2  by  2  by  4  f'm  top 
' '    2  by  2  by  4  f'm  bot'm 

Crusliing  2  by  2  by  4 

Crushing  2  b,y  2  by  4  f'm  top 

"    2  by  2  by  4  f'm  bot'm 


Crushing 


2  by  2  by 


7249  84.600  21,150 

.7242  9.7,300  23,825 

80,  500  22,  375 


7245  89,  800  22,  450 


15,  309 

16,  400 


='29f  7 
=220  3 
=248 


14,600  =285 
14,  000  =273 
14,  600  =285 

14,  300  =281 

4,000  =023 
5,  680 :  =665 
8,890  =616  75 
10,000  =520  8 


7,  142  =009 


.3354 
3379 


2  3366 


3712 
3033 


15,600 


2  3372,25,400 


3790 
4067 
3812 


2.468 
2  387 


27,  540 
40,  000 

34,  000 

32, 100 

16,  000 

15,  700 


250  11,000  6,590  =127  7 
700  18,800  6,  800  =130.5 
000  20,000' 


4,317  16,000    6,  695  =129.6 
6,225  24,900    7,  000 1=136. 6 


25,000    9,100  =177. 
15, 000  I 


6,350 


21,633     8,050=156.8 


.  I  5,  900 !  =112- 
.  I  5,  (100'=105. 
.  i   3,  000  =103. 


6,885 
10,  000 

8,500 

8,025 

4,150 

3,925 


4,833 


5,250 
3,250 

6,000 

25,  000 

9,000 

15,  700 


■^NoTE. The  product  of  the  length  and  width  divided  by  4  times  the  breadth  and  depth  gives  the  trans 

ver.ie  strength. t  Defective. 
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To  determine  the  al)sorptive  properties  of  different  stones,  tlic  follow- 
ing varieties  of  different  stone  Avcre  placed  in  the  Itoilt^r  of  a  st(^.ii.ni  en- 
gine and  remained  for  sixteen  (10)  days.  They  were  then  weighed,  and 
then  ])hiei*d  in  water,  Avhere  they  remained  three,  (:;)  days  and  nights, 
and  were  again  weighed,  with  the  folh)whig  i-esuUs: 


Kinds  of  Stone. 


Wright    ■    Wt'i-ht, 
before  after 

8t('^'l^inL.^     ,st^■f-]lint,^ 

:a  'n;iins.  in  ;4i;nii«. 


Athens  (Illmois  Stone  Company)  . 
Athens  ( Wiilker) 


Joliet  (State  Prison). 
Joliet  (Sanirn  I 


Xaiivoo 


Elue  stciie,  Xe\v  York  . 


Ll-  Claie,  ne-w  (iiiarrv 
' '  old  ([uaii'y  . 

Andalusia 


Wills  quarry,  frora  top  — 
' '  from  hottoiu.. 

Kickey'fi  quarry 


1 

■2 

533-1 . 
5421  . 

1 
3 

5020 . 
5140 

5-im 

1 

523:!  5 

3:!0iJ  :i 

1 
•2 

6211  8 
6640  5 

1 

54DS 
557.-i  7 

1 

r,ca5 . 

4 17'.l 

1 

2 

4999  7 
4a33. 

1 
2 

4611. 
4902. 

1 
2 

47118. 
4423. 

1 

4029. 

51S4 
5.t09. 
5400. 

5JII3  3 
34:12  3 

c:i.-2 

5800. 

3513  5 
5599.5 

5661.5 
5t9H  5 

5361  2 
4674. 

4.^74 
31H1. 

41124 
47in. 


lluTrnsi^ 

in  weifcht, 

m  grains. 

201.5 

172  3 

164. 

169. 
171 

101  B 

120  2 

170  2 

159.3 

13  5 

20  K 

26  5 

19.5 

361.5 

341. 

263. 

279 

126. 

270. 

201. 

Increase 
per 
cent. 


3  6 
3  1 

3.26 

3  28 
3.26 

1  8 

2  3 

2  73 

3  S 

.33 
.39 

.47 
.45 

7  23 

7.8 


2  5 
6. 


Till.'  s(.)ils,  clays  and  sands  have  been  sntticieutly  lel'crred  to  iu  s[)eak- 
ing  of  the  surface  j^enlogy  of  the  county.  They  furnish  the  usual 
materials  for  ecoiiomii.'al  purposes  and  uses,  and  need  not  now  lie  more 
specifically  referred  to. 

T7/(e  Culture. — The  cultivation  of  the  vine  in  some  parts  of  the  county 
is  awakening  deserved  attention.  The  experiment,  so  far  as  tried,  has 
been  eminently  successful.  Several  amateur  grajie-j^'rowers  in  the  city 
of  Hterliug  are  devoting  some  attention  to  this  interesting  l>raucli  of  in- 
dustry. Their  success  has  been  most  flattering,  and  thiM'e  is  a  well 
grounded  belief  springing  up  that  both  grape-growiug  and  wiiK.'-making, 
in  favorable  localities  in  Northern  Illinois,  may  be  made  a  source  of  pro- 
fit to  the  cultivator.  The  soil  iu  and  about  Sterling  seems  well  adapted 
to  vine-growing. 

At  Morrison,  the  soil  partakes  somewhat  of  the  nature  of  the  loess 
clays.  The  vine  flourishes  iu  it  in  the  greatest  luxuriance.  I  observed, 
last  fall,  one  little  vineyard  just  below  the  town,  on  a  southern  slope  of 
the,  hill,  which  seemed  from  the  highway  nothing  but  a  mass  of  purple 
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grapes.  I  lia\'e  since  been  funiislied  witli  some  .statements  as  to  the 
amount  of  fruit  raised,  mode  of  culture,  and  otliev  facts  of  interest  to 
vine-y  rowers. 

The  vineyard  belongs  to  Canfield  Blodgett,  Es(,i.  He  lias  140 
bearing  vines,  of  wiiich  90  are  Concords,  1:4  Ilarttbrd  I'rolific,  (i  Di'la- 
-nares,  6  Crevelings,  G  Taylor  A^'bite  or  Bullitt,  6  iJaxitawna,  and  '2 
Cuyahoga.  The  vines  were  plauted  tliree  yeaxs  ago  last  spring,  on  soil 
heavily  manured  and  subsoiled.  The  crop  of  18(17  was  as  follows  :  301S 
pounds,  sold  at  an  average  of  16  cents  per  pound  ;  about  500  pounds 
were  used  by  the  family  and  friends  of  Mr.  Blodgett;  20  gallons  of 
Aviue,  the  jiure  juice  or'blood  of  the  grape,  were  made  ;  layers  were  sold 
to  the  auu)uut  of  $100 ;  layers  yet  on  hand,  about  840  worth  ;  net  profits 
on  140  vines,  three  and  a  half  years  after  planting,  ou  a  single  crop, 
at  least  8500.  He  has  since  planted  320  vines,  not  yet  in  bearing,  varieties 
as  follows:  115  Concord, 50  lowas,  40  Israellas,50  Dela wares,  13  Adiron- 
dacks,  13  Ives'  Seedling,  13  Clintons,  and  26  Hartford  Prolifics.  The 
ground  for  these  was  trenched  two  feet  deep,  and  a  load  of  well-rotted 
manure  to  every  Ave  a  ines,  well  mixed  with  the  earth.  He  takes  down 
aiul  trims  in  the  fall,  and  c(jvers  with  earth,  and  takes  up  about  the  mid- 
dle of  May.  Ittal<es  ten  or  twelve  pounds  of  grapes  to  make  a  gallon  of 
wine — pure  juice — and  two  pounds  of  sugar.  Where  one-third  water  is 
used  it  takes  more  sugar,  and  the.  wine  is  of  interior  (pnility. 

The  above  statement  can  be  relied  on,  1  thinlv,  as  correct.  It  shows 
what  may  be  accomplished  on  a  small  scale.  It  is  true,  viues  woidd  not 
bear  every  year  as  they  did  in  ISdT,  but  they  would  joroduce  with  as 
mirch  certainty  as  our  most  staple  products  of  the  farm. 

The  loess  hills  along  the  Mississipjii,  with  their  marly  clay  aiul  sands, 
may  be  made  to  do  e\  en  better  than  tliis.  Proper  care  in  i)lanting,  and 
a  generous  after-culture,  would  lU'oduce  this  delicious  fruit  and  a  gener- 
ous, invigorating  wine  in  the  greatest  profusion. 

Grape-growing  and  wine-making-  in  this  country  is  rapidly  risiug  to  a 
prominent  position  among  industrial  pursuits.  In  California,  it  is  now 
the  leading  interest  of  the  State,  surpassing  in  importance  the  produc- 
tion of  gold.  In  a  few  years,  even  now,  perliaps,  it  does  surpass  all 
other  interests  combined.  Our  California  wines  are  becomin;;-  as  fami- 
liar as  the  products  of  the  vintages  of  the  Old  "World.  Cincinnati 
wines  establish  the  fact  that  the  Ohio  valley  is  eminently  w^ell-adapted 
to  vine-culture.  The  hills  of  the  IMissouri  river  are  attracting  to  them 
the  wine-making  (iermans  fronr  the  best  vine  lan<ls  of  the  Rhine,  and 
of  other  famous  wine-producing  countries. 

The  loess  Ijluffs  of  the  ."ilississippi,  about  Warsaw,  Xauvoo,  Fort  jMadi- 
son,and  in  that  locality,  are  surpjising  horticulturists  liy  the  adaptability 
of  their  soil   and  climate  for  the  growth  of  the  vine  and  its  abundant 
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yield  of  grapes.  In  this  latter  locality  the  (Jatawba  is  the  favorite 
wlue-i^rape.  It  has  stood  the  test  of  a  severe^,  trial,  and  the  wine- 
growers have  faith  in  it.  In  "\\liitesi(h%  Carrroll,  and  counties  farther 
north,  the  Concord  is  the  favorite  grape.  It  is  found  to  be  hardy, 
prohfic,  reasonably  sure  of  a,  (;rop,  and  comparatively  free  from  mil- 
dew and  insect  foes.  All  over  the  district  where  the  Galena  and  Niaga- 
ra limestones  outcrop  the  dee]i,  loose,  red  soil,  internnxed  with  loose 
stones,  ought  to,  and  will  produce  gi-aiies  that  will  make  a  wine  of  high 
excellence  and  great  durability,  although  it  may  not  attain  the  lichness 
and  riiieness  of  flavor  of  that  grown  in  sunnier  elimates'.  In  the  lati- 
tude ot  Nebraska,  the  (Joncord,  Hartford  Prolitic,  Taylor's  Bullitt,  Ives' 
aud  Norton's  Virginia,  and  (Uinton,  have  all,  after  a  thorough  test, 
pro\'ed  successful.  Some  of  them  never  show  mildew,  or  a  diseased 
berry,  and  are  not  sulrject  to  tlie  ravages  of  insects. 

If  we  could  i^rodnce  grapes  for  the  table  and  for  wine,  even  as  abund- 
antly as  we  produee  apples  for  the  cellar  and  for  cider,  how  much  would 
be  added  to  our  material  wealth,  our  social  enjoyment,  and  the  health- 
fulness  of  our  i)eop!c.  ^V  new  and  protitatile  industrial  inteiest  would 
spring  into  existence;  a  blow  would  be  struck  at  the  consumption  of 
poisoned  and  adulterated  liquors;  ami  a  pure,  healtliful  and  invigora- 
ting beverage  would  be  furnished,  which  would  do  much  for  the  de- 
struction of  a  perverted  taste  for  aleoholic  stimulants.  I  have  a  deep 
and  abiding  faith,  that  the  awakening  interest  of  our  people  in  the  cul- 
tivation of  the  yu\t\  and  the  mailing  of  wine,  will  do  much  towards  the 
aci.'omplishment  of  this  result. 

l'(<(i. — In  \\'hiteside  county  peat  exists  in  inexhaustible  quantities 
and  of  first  rate  quality.  It  has  become,  not  only  a  subject  <if  wide- 
s]iread  scientific  interest,  but  an  element  of  material  wealth,  aud  one  of 
the  industrial  and  economical  icsources  of  the  county. 

The  most  valuable  (lei)osit  is  fouinl  in  th<'  ('at-tail  slough,  a  low  swale 
running  through  the  highlands  from  the  Mississippi  to  the  Rock  river 
bottoms,  in  the  western  ]iart  of  the  county.  In  width  this  slough  varies 
from  one-half  to  thiee  fourths  ot  a  mile.  From  Blutf  station  to  liock 
creek,  the  <_'at-tail  proper,  is  about  ten  miles  long.  A  heavy  ^'egetation 
of  spliagnons  mosses,  sedge  grasses,  cat-tail  rusiies,  and  other  acpuitic 
jjlants  co\ci-  it.  In  ai)i>roachingit  trom  either  side  over  the  rolling  jtrai- 
rie,  no  indications  of  its  existence  are  disi'ovcred,  until  the  low  blutl's 
running  along  either  side  are  reached.  Th(>  broad,  water-soaked  swale 
then  opens  upon  the  sight,  gray  at  the  touch  of  <  )ctobei'  frosts,  except 
where  blackened  by  the  sweeping  march  of  recent  prairie  fires  ;  dotted 
with  haystacks;  a  crc^eiiing  stream  of  antiseptic  peat-water,  shining  like 
a  thread  of  silver  in  the  shallow  black  ditch,  opened  to  drain  the  sur- 
jilus  waters  of  the  bog — thus  it  appeared  wlieu  I  first  went  there  to  pur- 
sue my  investigations  of  the  peat-beds  of  the  county. 
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Much  and  various  qualities  of  youiij^,  j^iow  iii^-  and  unii|)('.  i)eat  cxiHt 
all  alouy  the  shniyh.  But  the,  iit-cM  hi'd  of  i'at,  rijie  peat,  which  has 
made  the  iiauie  of  Whiteside  eouut.v  peat  prouiiueiit  in  eoiinection  with 
the  peat  deposits  of  the  Xorthwest,  lies  near  the  uiiddle  of  the  Oat-tail, 
and  not  far  from  the  water-shed  or  dividiu}^-  ri(l,n('  between  Eock  and  the 
^lississippi  rivers.  ."Mr.  Nathaniel  DoDaE,  who  resides  ia  the  vicini- 
ty, about  twelve  years  ago  had  his  attention  attracted  to  the  \^aluable 
eharaeter  of  tliis  peat  deposit.  At  first  it  was  cut  into  coavenient  sized 
blocks  with  a  common  spade,  and  dried  in  the  summer  sun.  ISTeighbor- 
in.i;-  farmers  began  to  use  it  for  fuel  and  heating  purposes.  It  was  used 
for  burning  lime  from  the  Niagara  limestone,  in  the  adjoining  bluffs. 
It  was  hauled  to  Morrison  in  small  quantities,  and  burned  in  offices  and 
dwellings.  At  length,  stimulated  by  the  exjieriments  and  successes  of 
eastern  peat  companies,  and  the  reported  examinations  of  geologists 
and  practical  men,  a  peat  fever  sprung  up  inAYhiteside  county,  a  steam 
engine  was  placed  in  the  swamp,  and  two  peat  machines  were  opeiated 
by  I\Iessrs.  TowNSEND  &  DoBGE,  during  the  summer  of  1867.  Three 
hundred  tons  of  dry,  hard  peat  fuel  were  manufactured.  The  experi- 
ment was  a  success.  The  manufactured  fuel  became  popular  and  valu- 
able. Peat  lands,  hitherto  considered  almost  a  drug  in  the  market, 
rapidly  increased  in  value,  doubling  and  r[aadrupliug  in  a  few  mouths. 
The  Union  Grove  Peat  Manufacturing  Company  of  ^Yhiteside  county, 
with  a  cash  capital  of  one  hundred  thousand  dollars,  has  just  been  or- 
ganized, and  its  articles  of  association  filed  with  the  .Secretary  of  .State. 
During  the  summer  of  18(38,  extensive  works  will  be  put  in  operation, 
and  large  quantities  of  peat  fuel  manufactured. 

The  bed  of  peat  is  in  all  about  six  miles  long,  averages  in  width  about 
three-fourths  of  a  mile.  It  contains,  altogether,  some  tlii-ee  thousand 
acres  of  peat  lands.  These  lands  do  not  all  contain  valuable  workable 
peat,  but  the  greater  part  of  them  do. 

The  amount  of  peat  contained  is  such  a  deposit  is  almost  beyond  belief. 
It  is  considered  a  reasonable  estimate  that  one  acre  of  drained  peat  will 
produce  two  humdred  and  fifty  tons  of  dry  fuel  for  e\'ery  foot  in  depth. 
If  the  Oat-tail  would  average  ten  feet  thick  of  workable  peat,  and  this 
estimate  is  perhaps  below  the  truth,  then  an  acre  would  funiish  twenty 
five  hundred  tons  of  dry  fuel.  The  blocks  made  last  summer  weie  al- 
most as  dense  as  bituminous  coal,  and  readily  sold  for  seven  dollars  per 
ton  or  cord.  Five  dollars  could  be  realized  for  all  that  can  be  manufac- 
tured. The  price  of  manufacturing  the  fuel  need  not,  I  think,  exceed 
two  dollars  and  fifty  cents  per  ton.  This  leaves  a  net  profit  of  over 
six  thousand  dollars  to  every  acre  of  ten  foot  peat.  At  these  figures  a 
hundred  acres  of  this  best  peat  land  would  be  worth,  as  an  element  to 
convert  into  material  weath,  over  .six  hundred  thousand  dollars. 

—22 
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Some  geoliiyist.s  reckon  a  ton  of  well  iriixnuliictured  jicat  fuel  as  equal 
to  a  cold  of  diy  hickory  wood.  If  this  is  tine,  the  Cat-tail  is  indeed  a 
valnabli'  deposit.  1  sat  by  a  peat  fire  several  frosty  evei)in,<;s,  while 
nmkini;'  my  investioations  in  this  part  of  the  county.  The  fuel  certainly 
liiadea  cliecrful  lire.  It  was  burnt  in  a  j;ratc  ;  made  little  smoke;  left 
httlc  ash,  and  that  li.i^tit  and  white;  theicwas  no  unpleasant  smell,  and 
a  bright  flame  -was  given  out.  It  consumed,  however,  rather  rapidly, 
and  as  a  .ncni'rator  of  heat  is  not  equal  to  the  better  varieties  of  coal, 
or  tlie  harder  varieties  of  dry  wood. 

And  yet,  after  all  this  apparent  fair  .showing,  some  caution  ought  to 
l)e  exercised  in  the  investment  of  money  in  this  new  enterprise.  The 
great  labor  of  handling  the  raw  material  must  <'vcr  make  the  cost  of 
uuxnufactming  ]>rnt  bricks  a  considerable  iteui  of  expense.  The  Ifock 
Island  coal  ti(/lds  are  at  im  great  distance,  and  for  many  years  will 
cheaply  furnish  a  good  article  of  Illinois  coal.  The  cost  of  peat  ma- 
chines is  cpdte  an  item,  and  experience  may  encounter  unexpected  dif- 
ficulties as  further  ])ro,L;iess  is  made  in  the  work.  I  simi)ly  throw  this 
ont  as  a  doubt  in  my  well-grounded  laith  in  the  final  and  complete  suc- 
cess of  manufaeturini;' crude  i)eat  into  a  chcaii  and  valuable  fuel.  Por 
coking  purposes,  and  for  the  working  of  iron  and  steel,  it  is  said  to 
furnish  a  heating  nniterial  more  vahudile  than  any  now  in  ir-^e. 

The  principle  of  manufacturing  tlic  fuel,  now  being  aiijtlied  in  the  <  'at- 
tail  mills,  is  essentially  that  of  \Vei!i:u.  The  crude  peat  is  ground  by 
cutting  arms,  revolvinji  in  a  strong  l)ox,  between  fixed  aims.  When 
the  texture  oi-  filler  is  destroyed,  it  is  molded  into  eon\'enient  sized 
l)locks;  some  of  the  \\ater  is  squeezed  ont ;  it  is  then  dried  a  few  days 
or  weelcs  in  the  sun  ,  and  e\'entually  is  ciIIiIxmI  like  Indian  corn  iu  cov- 
ered narrow  j>lanlc  crilts.  rondensation  is  chiefly  etfected  by  a  destruc;- 
tion  of  the  fibroirs  texture,  permitting  tlie  ]ieat,  when  it  dries,  to  con- 
tract into  a  nnire  solid  form.  ('om])ressed  t'eat,  or  ])eat  nmde  by  an 
attenqit  to  press  oi-  s(|necze  the  water  out,  no  nnittcr  how  powerfully  the 
pressure  is  a])]>]ied,  will  ]iot  snecccd  in  making  the  jiressed  material 
either  dry  or  solid,  (b)od  jieat  is  veiy  elastic.  WJien  the  pressure  is  re- 
moved it  returns  to  nearly  its  ori.i;iiial  volunu/.  The  jiartial  closeness 
of  texture  niven  to  the  outside  hinders  the  dryini;-  process.  Actual  ex- 
periin<'nts  Inn  e  taught  tlu'  manufacturei's  this  truth,  and  they  have 
abandoned  tlie  idea  of  [ircssing  the  water  out  by  mechanical  nu'ans. 

A  cord  of  v.'ct  jieat,  ))y  the  natural  jiroccss  of  drying-,  shrinks  to  one- 
third  or  one-fonrtli  its  original  size.  Condensed  into  the  solidity  ofordi- 
iniry  coal  it  shrinks  mucli  more.  Tiiis  loss  of  bulk  and  weight  is  caused 
by  the  e\a])oration  oi-  loss  of  the  water  contained  in  the  peat.  The  grt\it 
desideratnm  is  to  j;ct  rid  (rfthis  large  amount  of  water  as  economically 
and  with  as  little  handling  aspossil)le.     New  processes  of  manufacture, 
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ncM'  applications  of  lalior-saviiiji'  niacliinory,  and  cautious  Ijut  liberal 
outlays  of  cajiital,  ayHI  yet  (iveivoinc  every  difBculty  luiw  in  tlie  way;  and 
as  the  wants  of  the  luunan  family  require  new  supplies  of  fuel,  the  ho^^s 
and  marshes  will  fimiish  it,  as  the  liarren  hills  now  spout  forth  their 
treasures  of  oil. 

The  peat  furnished  by  the  Cat-tail  de])osit  is  of  excellent  (luality.  It 
contains  few  veins  of  sand,  imul,  or  other  impurities.  Wiien  first  dug 
the  blocks  Inne  a  dark,  almost  black  color,  and  an  unctious  or  greasy 
feel.  When  dry,  it  becomes  comparati\ely  light,  has  ;i  tine,  spongy, 
fibrous  structure,  and  compares  favorably  with  dry  peat  blocks  from  the 
heather-clad  moors  and  heaths  of  Scotland  or  the  Emerald  Isle.  The 
Sphagnum  mosses  are  the  true  peat  producers ;  but  in  our  We.'itern 
sloughs,  swales,  marshes  and  bogs,  grasses,  sedges,  and  other  species 
of  aquatic  vegetation  contribute  largely  in  making  up  the  beds.  Grass 
peat,  when  old,  thick,  and  subjected  to  pressure,  makes  a  solid,  luster- 
less,  dark-colored  peat;  moss  peat,  under  the  same  circumstances,  is  a 
little  more  fibrous  in  texture;  both  growing  together  make  a  modified 
peat.  In  the  Gat-tad  and  other  similar  sloughs,  the  ground  is  coveied 
with  a  short,  thick,  velvety  moss,  out  of  which  rises  a  dense  vegetation 
of  grasses,  sedges,  and  rushes.  The  ground  has  a  quaking  tread;  is 
saturated  with  water;  and  the  heavy  vegetation,  as  it  settles  down, 
becomes  perfectly  soaked  and  even  covered  with  water.  The  mosses 
keeiJ  dying  at  the  roots  and  growing  at  the  tops.  The  antiseptic  peat 
water  arrests  rapid  decay.  From  this  slow  decay,  by  chemical  action, 
solid  compounds  are  formed  able  to  resist  decay.  The  mass  grows,  and 
a  peat  bed  is  the  result.  Pile  a  mountain  upon  this  highly  concentrated 
vegetable  matter,  sink  it  beneath  the  ocean's  level,  andc(jokit,  or  season 
it  for  a  few  millions  of  years,  and  a  bed  of  coal  would  be  the  result. 

It  will  thus  be  seen  that  moisture  and  a  low  temperature  are  essential 
to  furnish  favorable  conditions  for  the  growth  of  peat.  In  the  dry  san- 
dy soil  of  Winnebago  county,  for  instance,  little  peat  cau  be  found;  in 
the  swamps  and  marshes  of  AVhiteside  county  it  is  found  in  all  stages 
of  growth  and  ripeness.  The  Cat-tail  is  a  ripe,  fat,  and  old  deposit.  I 
will  now  pass  to  some  of  the  younger  and  more  unripe  beds. 

In  the  Maredosia  slough  I  heard  of  some  peaty  deposits,  but  did  not 
examine  them.    They  are  probably  not  of  much  value  as  a  fuel. 

South-west  of  Prophetstown  there  is  a  peat  marsh  known  as  "The 
Big  Slough,"  extending  from  near  Eock  river  in  a  south-east  direction 
until  it  loses  itself  in  the  Winnebago  swamps.  Its  average  width  is 
nearly  half  a  mile.  I  spent  a  day  borihg  in  this  great  deposit  with  the 
peat  augur.  In  thickness  the  peat  is  from  four  to  nine  feet.  A  foot  or 
two  of  fibrous  turf  covers  the  top  of  the  marsh.  Alternating  layers  of 
a  coarse,  red,  unripe  peat,  and  veins  of  mud  and  sand  and  other  earthy 
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sulistaiiccs  were  ohservcd  ;i.t  excry  horiuf;.  Silver-sliining  threads  and 
filters  sliow  tliciiisrlves  in  tlie  s^ood  ])e;it.  They  result  from  the  partial 
decoiiijMisitiiiii  of  roarse,  wirey  ,ura.ss(^s.  The  dei)osit,  and  several  stages 
of  its  growth,  seems  to  liaA'e  been  o\'er)ii)\ved  )>y  water.  At  eaeli  flood- 
ini;-  eartliy  matter  and  sand  was  swept  oxer  the  slon,<;li  and  deposited 
as  a  sediment.  At  present  a  liea\y  growth  of  Siihagiious  mosses  is 
tlonrishing  in  the  greatest  profusion  over  tlie  whole  slough. 

This  i;reat  slough,  for  the  reason  stated,  is  not  so  A'aluable  for  fuel 
making  as  tlie  Cat-tail ;  hut  for  fertiliziu,i;  purposes  it  is  perhaps  Itetter. 

Many  less  valuable  deposits  of  iieat  exist  in  the  low-lands  towards  the 
\\'innebago  swamps;  but  I  deem  a  miuute  description  of  them  nnneees- 
sary  at  this  time.  I  eaunot  leave  this  swamjiy  region,  howevei',  without 
notieing  a  i-nrious  phenomenon  often  seen  among  them.  I  refer  to  the 
sand-hills,  sand-dunes,  sand-blows,  or  '-I.jIow  outs,"'  as  they  are  called 
in  the  common  s])eeeh  of  the  pe(]i)le.  The  wind  has  built  the  sand  into 
curious-shaped,  e\<n'  changing  hills.  The  "blov;  out,"  about  twelve  miles 
south  of  Sterling,  is  a  circular  raiifiv  of  low  sand  hills,  inclosing  a  small 
lahe.  It  looks  like  the  extinct  crater  of  some  old  volcano,  but  owes  its 
peculiar  shape  simplj'  to  the  action  of  jirairie  winds. 

The  Sphagnns  mosses  and  the  hi^dily  coiiceuti'ated  cooked  x"ei;eta- 
ble  matter  of  these  peat  beds,  in  chemical  i-omposition.  are  similar  to  the 
woods  of  onr  forest  trees,  ^^'here  pure,  ripe,  and  fat,  this  peat  can 
readily  be  converted  into  a  cheap  and  valnal.ile  fuel — valnalde  as  a  clean, 
healthful  fuel;  valuable,  on  account  otits  strong  flame  and  freedom  from 
ash  and  clinker,  as  a  steam  generator  and  locomotive  driver;  valuable, 
on  account  of  its  freedom  from  sulphur  and  other  metalic  impurities, 
for  working  iron  and  steel ;  valuable,  for  its  fine  coke  prodiK-iii;;  quali- 
ties, ami  the  mauy  other  economic  uses  to  which  it  can  be  put  on  account 
of  its  line  heating  projierties;  and  che;ii>,  because  tlie  su])ply  of  raw  ma- 
terial out  of  which  the  fuel  can  be  manufactured  is  iuexhaustible. 

The  youngest,  unripe  ((ualities  nniy  be  put  to  use  as  a  fertilizer  and 
a  valuable  addition  to  the])oorer  jtiairie  and  hill  soils.  For  this  use  it  is 
almost  invaluable,  (lein  oi'  hnmus  is  the  fertile  element  in  all  soils.  It 
is  also  the  life  of  stable  and  barn-yard  maiuires.  This  is  so  well  under- 
stood in  the  Xew  England  States,  under  the  scientific  iuvesti.i;ations  of 
their  aj^ricnltnral  chemists  and  geologists,  that  peat,  and  exen  the  jtond 
mucks  and  muds,  are  every  yeai'  composte<l  in  lar,t;(^  ((uantities,  and 
s]nead  oxer  the  thin  soils,  with  the  happiest  results. 

Agri<-ultural  chemistry  has  demonstratcfl,  that  the  salts  aud  gein  of  a 
Cord  ol'  wet,  raw  peat  are  equal  to  the  maniu'e  of  one  cow  for  three 
months.  Practical  afjricidture  has  also  demonstrated  that  crude  peat, 
in  its  raw  state,  is  too  acid  and  sour  to  be  immediately  beneficial  to  the 
soil.     By  composting  for  a  tew  months  with  wood  ashes,  linu',  i>olash,  or 
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common  manure,  tlie  whole  mass  becomes  sweetened,  and  one  of  tlie 
best  and  strongest  fertilizers  for  farm  erojjs  is  produced.  The  orchard, 
the  vine,  and  the  garden  fruits  feed  greedily  upon  this  compound,  and 
bear  abundant  cro])S. 

When  necessity  compels  our  prairie  farmers  to  turn"  their  attention  to 
fertilizers,  these  unripe  i)eat  beds  will  become  the  most  valuable  spots 
on  every  farm.  Tracts  of  sterile  land  in  ]\Iaryland,  worth  but  four  or 
five  dollars  an  acre,  suddenly  increased  in  value  to  forty  dollars  an  acie, 
upon  the  disco\ery  in  their  neighborhood  of  the  wonderful  fertilizer,  the 
green  marls  of  ^Maryland  and  New  Jersey.  A  peat  bed  is  not  onl,\-  valu- 
able itself,  but  will  eventually  confer  a  new  value  upon  all  adjoining 
lands,  if  properly  used. 

Clays,  Sands  and  Siiils. — Further  remarks  upon  the  clays,  sands,  and 
soils  of  this  county,  and  their  products,  seem  hardy  necessary.  The 
discussion  upon  these  topics  in  the  Ogle  county  report  miglit  be  applied 
with  nearly  equal  truth  to  this  county. 

A  n  t  i  q  n  i  t  i  e  s  . 

I  cannot  close  this  report  without  referring  briefly  to  tlie  antiquities 
left  by  the  mound  builders.  Near  the  Niagara  limestone  quarries  above 
the  city  of  Sterling,  on  a  high  table  land  overlooking  Bock  river,  from 
the  north  bank,  is  a  large  congregation  of  these  mounds.  Along  the 
south  bank  of  the  river,  below  the  city,  many  large  ones  are  scattered 
along.  Most  of  tliese  Sterling  mounds  are  the  common  round  ones. 
Their  size  is  a  little  larger  than  the  average.  A  few  oblong  ones  were 
noticed,  but  none  of  the  strange  effigies  and  mystic  reprcseutations  ob- 
served at  some  other  localities.  Mounds  also  exist  about  Portland,  and 
many  other  places  along  Eock  river. 

Many  of  these  mounds  have  been  partially  excavated,  and  some 
trinkets  and  pieces  of  charcoal  taken  therefrom. 

These  are  commonly  believed  to  be  bitrial  mounds;  but  there  is  reason 
to  think  that  many  of  them  are  house  mounds,  or  hut  mounds,  made  by 
covering  some  sort  of  supporting  structures  with  sods  or  surface  earth, 
for  winter  residences  of  extinct  races  of  men.  The  charcoal  found  in 
them  would  indicate  the  fires  once  kindled,  perhaps,  in  the  center  of  these 
low,  earth-covered  huts.  The  fact  that  the  mounds  are  composed  of 
surface  soil,  with  no  depression  near  them,  indicates  that  the  materials 
of  which  they  are  composed  were  gathered  from  the  surface  of  the  earth. 
Later  generati(ms  have  doubtless  used  these  structures  as  places  of  in- 
terment for  their  dead.  Whether  used  as  human  habitations,  burial 
mounds,  memorial  or  sacrificial  monuments;  whether  built  by  the  In- 
dian tribes,  or  races  of  men  older  than  they,  may  remain  a  mooted  qites- 
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tion.  Tlie  researches  of  antiquarians  and  arcliaeologists  may  yet  throw 
a  flood  of  Hght  upon  tliese  interesting  in\-estigations.  The  red  man 
was  doubtless  a  mound  builder,  but  I  thiuk  more  primitive  men  than  he 
built  many  of  our  mounds.  In  tliese  structures  he  niay  have  buried  his 
dead,  but  older  and  higher  civilizations  than  the  red  man's,  built  earth- 
works for  defense,  boundaries,  and  national  purposes  long  before  the  In- 
dian roamed  over  these  hunting  grounds. 

The  usual  flint  arrow  heads,  stone  axes,  and  other  stone  implements, 
though  not  abundant,  are  sometimes  picked  up. 

One  relic  was  found  a  few  years  ago,  in  the  banks  of  the  river  at  Ster- 
ling, which  deserves  more  than  a  passing  notice.  The  implement  is,  I 
believe,  of  pure  copper,  fashioned  into  the  form  of  a  long,  heSiYj  knife. 
The  broad  end  has  a  hole  through  it,  and  is  turned  over  from  the  edges 
towards  the  center,  making  a  place  or  socket  for  a  wooden  handle  or 
spear-shait.  The  blade  is  eleven  inches  long  ;  it  is  nearly  an  inch  and 
a  half  ^vide  near  the  heel  of  the  cutting  side  ;  from  thence  it  tapers  on 
both  sides  to  a  blunt  point.  It  has  a  vein-like  appearance  over  it, 
caused  by  the  unequal  decay  and  eating  of  the  copper  rust.  It  was 
found  some  seven  feet  below  the  surface  of  the  earth,  sticking  out  of  an 
embankment  which  had  caved  into  Ilock  river.  The  formation  was  a 
dark-colored  dilavial,  or  river  drift,  made  up  of  bhu/k  or  dark-colored  de- 
posits, containing  chert  and  considerable  river  gravel.  The  spot  where 
found  is  seven  or  eight  i'eet  abo\e  ordinary  water  mark.  If  found  where 
indicated,  tbis  relic  is  older  than  the  historic  period,  and  is  in  some  way 
doubtless  connected  with  the  am-ient  mining  of  the  Lake  Superior  cop- 
jjcr  mines. 

Prior  to  the  wearing  away  of  the  Cincinnati  shales,  where  the  Ster- 
ling rapids  are  now  located,  the  bed  of  the  river  was  higher,  and  the 
rapids  further  down  the  stream.  At  that  time  the  stream  might  have 
formed  the  embankment  flhere  this  primitive  knife  or  spear-head  was 
found ;  but  even  that  view  of  the  case  malces  it  almost  of  pre-Indian 
origin.* 

The  bone  from  the  fore  leg  of  the  Mastodon,  found  in  Ogle  county,  and 
referred  to  in  the  report  of  tliat  county,  was  found  in  the  same  river  gravel 
or  drift,  and  at  the  same  depth  below  the  surtace.  This  fact  seems  to 
indicate  that  the  JFastodon  and  the  maker  of  this  copper  knife  existed 
at  the  same  time  in  the  liock  river  valley. 

^■NoTE. — TIiIm  laiifti  Liis  l^e.cii  li^ured  in  tlio  Tr;msactioiis  of  tliG  Cliicago  Academy  of  Science,  Yol.  1, 
plato  23,  flg.  :i.  A.  H.  W. 
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Thi.s  large  county  is  located  in  one  of  the  finest  agrirnltural  portions  of 
the  State.  It  is  bounded  on  the  north  by  AVhiteside  and  Lee  counties, 
on  the  east  by  LaSalle ;  oo  the  south  by  the  IlHuois  river,  and  parts  of 
Putnam  and  Stark  couuties,  and  on  the  w(\st  by  Henry  county.  The 
Illinois  river  also  touclies  the  south-eastern  boundary  line  for  four  or 
five  niilcs,  and  the  south  side  of  the  township  of  ililo  joins  upon  the 
north  side  of  JMarshall  county.  The  county  is  longest  from  east  to  west, 
being  six  townships,  or  thirty-six  miles.  It  is  four  Inwuships,  or  twenty- 
four  miles  from  north  to  south,  except  wlicrc  the  townshiji  of  ^lilo  ex- 
tends south  of  wliat  ought  to  be  the  suutheru  line.  There,  of  course, 
the  distance  is  six  miles  more.  The  county  thus  contains  abcnit  twenty- 
three  and  one-half  townships,  or  eight  hundred  and  forty-six  square 
miles  or  sections  of  land. 

The  general  configuration  of  the  face  of  the  county;  its  groves,  streams, 
soil  and  other  charactei'i sties,  are  similar  to  those  of  Henry  county,  with 
the  exception  of  some  peculiarities  along  the  Illinois  river.  The  prairies 
are  not  quite  so  rolling  as  those  of  Henry  county.  The  timber  skirts 
the  streams  more  in  belts,  and  fewer  groves  stand  hke  islands  over  the 
expanse  of  the  i^rairies.  The  surface  of  the  ground  rises  and  falls  in 
long,  swelling  undulations,  separated  in  places  by  level  stretches  of 
country.  The  streams  wind  in  long  curves.  The  soil  is  light  and  warm. 
Corn  and  the  grains,  grasses,  fruits,  potat(_>es  and  the  other  staple 
products  of  Xorthern  Illinois  grow  luxuriously,  and  are  almost  nc\  er 
failing. 

Streams. — Green  i-ivci'  enters  the  county  about  twelve  miles  from  its 
north-west  corner,  flows  south  with  very  crooked  windings  through  the 
township  of  Greenfield ;  then  turns  westward  through  the  north  part  of 
the  township  of  Gold  to  the  west  county  line,  cutting  off'  from  this  corner 
of  the  county  the  township  of  Fairfield  and  parts  of  the  two  townships 
just  mentioned.  Green  river  has  liere  its  usual  characteristics.  These 
three  townships  have  in  them  large  bodies  of  genuine  Green  river  swauip 
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lauds.  Big  Bureau  creek  ('oiiies  in  li'oni  Lrc  county  rear  the  north-east 
corner  of  Bureau.  It  tlows  in  a.  general  south-west  direction  to  a  point 
a  short  distance  west  of  tlie  city  of  Princeton  ;  from  thence  it  takes  a 
south  course  for  ten  or  twelve  miles,  and  then  turns  nearly  due  east  and 
falls  into  the  Illiuois  river  some  five  miles  from  where  the  south  houndary 
line  of  the  county  strikes  that  river.  This  stieani  has  very  little  alluvial 
bottom  laud  along  its  course.  The  iirairie  lises  in  rather  aWrupt  swells 
from  the  banks  of  the  stream.  About  Tiskihva  and  on  to  the  Ilhuois 
river  there  is  an  alluvial  bottom,  co\'ered  with  a  dense  growth  of  timber. 

West  of  Little  Bureau  creek  is  a  tributaiy  of  the  former,  rising  in  the 
northern  ]iart  of  the  county  and  forming  a  junction  with  tlie  lar^ei' 
stream  a  few  miles  south-west  of  Priuceton.  It  is  a  smaller  streaui,  liut 
of  tlie  same  general  cliaractc^r. 

Brush  creek  and  Coal  creek  are  small  prairie  streams,  the  latter  flow- 
ing near  Sheftield,  and  losing  itself  in  the  (ireen  river  swaniji  land. 

On  the  south  east  coi'iier  of  the  county,  the  Illinois  river  forms  the 
bonndary  line  for  a  distance  of  some  fifteen  or  sixteen  miles.  There  is 
a  broad  allu\ial  bottom  along  this  river  on  the  Bureau  county  side. 
The  lowest  bottom  is  mostly  a  swamjty,  glassy  plain,  interspersed  with 
sloughs,  and  ridges  of  river  sand,  and  subject  to  iuun<lations  when  the 
Illinois  river  sends  out  its  floods  over  the  low  banks.  One  of  these 
sloughs  assumes  the  (.'liaracter  of  a.  lake, communicating  with  the  Illinois 
ri\ei'  at  its  southern  terminus.  The  town  of  Trenton  is  built  ujton  the 
west  side  of  this  lake,  lialf  a  mile  or  more  from  its  outlet  into  the  river. 
At  ordinary  or  high  stages  of  watei-,  steaiidioats  entei'  this  lak'e  slough, 
and  make  their  regular  landings  at  Trenton.  I  shall  have  more  to  say 
of  this  valley  when  describing  the  geological  formations  of  tlie  county. 

Tiiithtr. — Along  (Ireen  rive)' theie  are  a  few  scattering  bunches  of 
ratlu'r  scruljby  timlier.  Big  Bureau  has  a  si^attering  belt  along  its  mar- 
gin for  a  considerable  portion  of  its  course  above  Princeton.  Below 
that  city  it  enters  a  timbered  region.  The  tciwnships  of  Pi-inceton,  In- 
dian Town,  Arispe,  Lepertowu,  Selby,  and  Hall,  in  the  south  and  east 
portions  of  the  county,  all  have  considerable  tracts  of  timber.  Those 
below  Tiskilwa,  and  borderijig  the  Illiuois  river,  are  bluffy,  and  mostly 
covered  with  a  scatteiing  gxowth  of  such  trees  and  brush  as  may  be 
found  in  similar  localities  iu  the  northern  part  of  the  State. 

Big  Bureau  (rrove,  in  the.  western  ]iart  of  the  county,  has  a  consider- 
able liody  of  tiiriber. 

('row  creek,  in  the  township  of  iNlilo,  and  Pond  creek,  west  of  Tis- 
kilwa, two  small  streams  uot  named  above,  have  each  some  scattering 
trees  along  their  courses. 

"Dad  Joe's  Grove,"  iu  the  north-western  part  of  the  county,  is  a  small 
grove  on  a  ^ery  high  elevation,  and  is  a  conspicuous  land-mark  for  a 
long  distance  over  th(^  prairies. 
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These  groves  and  timber  belts  fixruish  a  fair  supply  of  timber,  and 
add  variety  to  the  landseape. 

The  rest  of  the  county  is  prairie  land,  some  of  it  level  and  some  undula- 
ting and  rolling.  The  two  northern  tier  of  t(jwnships,  the  western  and 
soutU-westeru  towaiships,  and  the  north  parts  of  Hall,  Princeton  and 
Selby,  are  sneh  prairie  lands. 

The  water  sheds  between  these  streams  rise  to  a  considerable  higlit 
in  places,  but  I  had  no  means  of  ascertaining  how  high.  The  dip  of 
these  water  sheds  and  the  elevation  of  the  different  parts  of  the  county 
above  some  given  point,  as  for  instance  the  waters  of  the  Illinois  river, 
would  aid  materially  in  fixing  the  true  horizon  of  some  of  the  coal 
seams  to  be  spoken  of  hereafter. 

G  e  0  1 0  ff  i  c  a  I    Format  i  o  )i  s  . 

Xo  county  in  this  part  of  the  State  presents  so  poor  an  opportunity 
for  the  investigation  of  its  geological  formations.  With  the  exception 
of  the  Dlinois  river  bluffs  from  Trenton  towards  Peru,  in  LaSalle  county, 
and  a  small  ravine  or  two  near  Tiskilwa,  there  is  hardly  an  outcrop  of 
a  single  rocky  formation  in  the  county.  The  Chicago,  Burbngton  and 
Quincy  railroad  traverses  the  entire  county  diagoimlly  from  the  north- 
west to  the  south-east  corner,  a  distance  of  about  forty-five  mdes.  With 
the  exception  of  a  few  gravel  beds  and  clay  banks,  its  excavations  pre- 
sent no  sections  of  interest  to  the  geok)gieal  examiner.  The  JBock  Is- 
land and  Chicago  Railroad  trax'erses  the  southern  part  of  the  county 
through  its  roughest  portions,  from  the  west  to  the  east  line,  and  the 
same  may  be  said  of  it.  Green  river,  in  this  county,  has  no  sign  of  an 
-outcrop  in  its  low,  swampy  banks.  Big  Bureau,  West  Bureau,  and  their 
tributarj'  brooks,  with  but  a  few  exceptions,  cut  into  no  rocky  forma- 
tions. When  the  railroads  and  streams,  which  traverse  and  cut  a 
county  in  all  directions,  show  no  natural  sectious  of  the  rocks,  the  diffi- 
culty of  correctly  describing  the  underlaying  formations  will  at  once  be 
seen.  The  following  section  of  the  Biu^eau  county  rocks  and  drift  de- 
posits is  approximately  correct.  The  reasons  for  giving  it  thus  will 
appear  in  subsequent  parts  of  this  report. 

Id^al  Section  of  Bureau  County  FormatioTis. 

1.  QuaterDary  deposits,   auch  as  drift  claya  and  gravels,  loess,  and  alluvial  clays  and 

sands : 150  to  250  ftet. 

2.  Coal  Measures,  such  as  sandstones,  shales,  limestones,  soapstone  and  hard  clay. . .  .250  ' '  400  ' ' 

3.  Cincinnati  group  of  shales ?  ?  '' 

4.  G-alena  limestone ?  ?  ' ' 

5.  Trenton  proper,  or  Blue  limestone ?  ?  " 

Commencing  with  the  top,  I  will  describe  these  formations  in  the 
order  of  their  succession.  The  descriptions  are  made  from  the  best  ex- 
aminations I  was  able  so  make. 

—23 
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(iHtateenaey  Deposits — AUuriwm. — The  Illinois  river  bottom,  on 
tlic  west  side  of  the  river,  lies  in  the  county  of  Bureau  from  three  miles 
below  Peru  to  the  south  line  of  the  county,  a  distance  of  from  fifteen  to 
eighteen  miles  in  length.  At  its  ujijicv  end  it  is  not  much  over  a  quar- 
ter of  a  mile  wide ;  at  its  lower,  it  .gradually  spreads  out  to  a  mile  or 
mile  and  quarter.  For  jiiost  of  this  distance  there  are  two  bottoms. 
The  first  and  widest  is  a  low  fiat  expanse,  comixised  of  sloughs,  riAer 
sand  beds,  finely  coniminute<l  black  mud  banks,  boggy  and  mucky  mea- 
dows, covered  with  a  dense  growth  of  wild  grasses,  and  green  scum- 
coA'cred  ponds,  starred  with  water  lilies.  Most  of  this  first  bottom  is 
subject  to  the  annual  overflows  of  tlie  Illinois  ri\i_'r.  Very  little  of  it  is 
susceptible  of  cultivation,  but  where  dry  and  high  enough  to  be  culti- 
vated, it  yields  innnense  cinps  of  Indian  coin.  The  slough  or  lake 
on  which  the  Aillage  of  Trenton  stan<ls,  runs  up  along  the  west  side 
of  this  bottom  for  several  miles.  For  part  of  this  distance  a  heavy  belt 
of  bottom  timber  skirts  tlie  Illinois  ri\'er.  Honie  fit  the  bogs,  morasses, 
and  sloughs  in  tliis  low  liottom,  co^■ered  with  f;ieen  scum  and  almost 
seething  beneath  a.  suninu'r  sun,  have  a  Stygian  smell,  and  must  be  jiro- 
lific  breeding  places  for  aijues  and  internnttent  fevers.  The  name  Leper- 
town,  applied  to  the  iiart  to\\  iisliip  lying  alonj;-  the  Illinois  river,  is  ]io 
misnomer. 

T  do  not  know  the  (le])tli  of  this  black,  alluxial  de])0sit  o1'  river  mud 
and  sand,  but  it  is  quite  deep,  perhaps  thirty  or  forty  Cect  in  many 
places. 

From  forty  to  fifty  feet  abo\  e  this  first  bottom  of  the  Illinois  ri\-er, 
and  lying  along  its  western  bluff  range,  is  another  or  second  river  bot- 
tom or  terrace.  This  one  is  from  a  tew  hundred  yards  to  half  a  mile  or 
more  in  width.  It  seems  to  be  composed  of  sandy  and  marly  clays,  in- 
termixed in  places  with  marly-mixed  gravels.  It  is  a  regular  river  ter- 
race. Its  eastern  line  is  the  old  shore  of  the  Illinois  river.  The  rail- 
road track  is  ))iiilt  along  this  river  shelf  or  terrace,  and  the  traveler, 
from  tlie  car  window,  obtains  a  fine  view  of  the  valley  of  the  river, 
stretching  away  with  its  dark  ser])entine  belt  ot  timber,  and  glimpses 
of  the  slow-moving,  shinini;  water.  In  the  diluvial  epoch,  when  the 
water  S])read  all  over  the  low  bottom,  the  Illinois  river,  lalce-lil<e  in  its 
expanse  and  slowness  of  current,  must  have  presented  a.  body  of  water 
larger  than  the  Mississipj)!  in  its  ordinary  or  e\en  high  stages  of  water. 

The  lower  \'alley  of  Big  Bureau  crcelc  has  also  a  narrow  alluvial  bot- 
tom, l)ack  a  few  miles  from  its  coutluence  with  the  Illinois  river.  This 
b((ttom  is  narrow,  crooked,  and  covered  with  timber.  The  deposit  is  a 
rich,  fat,  marly  one.  A  tc'w  snnill  farms  are  iqiened  in  it  below  Tis- 
kihva.     These  farms  are  immensely  productive. 
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The  swamp  lands  of  Green  river  are  also  alluvial  deposits.  Tliey  arc, 
Srassy  marshes  and  im])erreet  peat  moors  and  bogs,  containing  great 
beds  of  blacl<  nuid,  uinelc,  and  impure;  peat. 

The  ioess.— The  Illinois  river  blnfts,  already  referred  to,  are  partially 
made  up  of  an  imperfect  loess  deposit.  These  bluffs  rise  to  a  bight  of 
nearly  one  hundred  and  fifty  feet,  and  display  some  of  the  charac- 
teristics of  the  bluff' or  loess  formation.  The  deposit  is  not  as  plainly 
marked,  however,  as  the  marly,  partially  stratified  clays  and  sands 
along  the  Mississippi  bluffs,  about  Fulton.  Some  of  the  steeper  bluff's 
present  bald  knobs,  and  light-colored  marly  clays  exist  along  their 
sides.  Between  Bureau  Junction  and  Peru  there  are  several  places 
where  landslides  have  taken  place,  and  the  formation  is  more  easily 
recognizable.  One  of  these  is  a  marked  feature  in  the  landscajie. 
At  a  distance,  it  presents  the  api^earance  of  a  heavy  outcrop  of  a  white 
sandstone.  A  closer  examination  shows  it  to  be  a  heavy  bed  of  sliding, 
crawling  sand.  It  is  a  white,  yellow-banded  sand,  marly  in  its  composi- 
tion, and  exhibits  the  most  marked  lines  and  bands  of  stratification. 
The  outcrop  is  about  thirty  feet  in  thickness.  It  may  be  found  in  the 
side  of  the  bluff's,  near  the  railroad  track,  some  three  miles  east  of  Tren- 
ton. The  caving  sands  have  crawled  down  the  hill  almost  to  the  rail- 
road track. 

This  loess  formation  thins  out  rapidly  as  it  recedes  ft'om  the  bluffs, 
and  soon  loses  itself  among  the  drift  clays,  with  which  it  is  closely  as- 
sociated. These  bluffs,  for  a  part  of  the  distance,  in  this  county,  show 
no  rocky  outcrops  along  their  bases  or  up  their  ravines,  but  are  mostly 
made  up  of  loess  and  drift-clays,  and  sands. 

Drift. — The  usual  yellow  and  blue  clays  of  this  part  of  the  State  lay 
over  this  county  in  a  thick  deposit.  The  artesian  well,  at  Princeton, 
shows  them  to  be  about  seventy-nine  feet  thick  there,  before  rock  was 
struck.  The  record  of  that  well  shows  that  a  thin  bed  of  rock  was 
then  struck,  only  three  feet  thick,  and  then  a  hard-pan  clay  was  pene- 
trated to  the  farther  depth  of  one  hundred  and  fourteen  feet.  There 
may,  however,  be  some  mistake  about  this ;  the  record  was  poorly  kept. 
It  is  more  likely  that  the  thin  bed  of  rock  was  some  detached  mass 
sticking  in  the  drift  clay,  and  that  the  real  depth  of  these  clays  here  is 
about  one  hundred  and  ninety-three,  instead  of  seventy -nine  feet. 

Some  of  the  higher  ridges  of  the  prairies  contain  finely  assorted 
giavel  beds.  This  is  true  of  that  portion  of  the  county  between 
Sheffield  and  Tiskilwa.  Some  fair  gravel  beds  are  also  opened  along 
the  railroad  northeast  of  Princeton.  But  these  gravels  are  full  of  marly 
clays  and  hard-pan.  No  coarse  gravel  beds  and  fields  of  boulders  were 
noticed.  Some  detached  boulders  of  black  and  flesh-colored  granite 
were  noticed  at  a  number  of  places  on  the  surface  of  the  prairie.     No 
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licds  of  he<T\'y  coarse,  s'ravel  were  olis('r\'0(L  The  regular  drift  deposits 
of  the  Comity  belong-  to  the  lower  and  older  drift  clays.  I  could  observe 
nothing  like  glacial  action,  and  the  only  CNideiices  of  the  ice  forces  are 
the  boulders  dropped  from  the  itnOicrgs  floatiug  (jver  the  submerged 
prairies. 

Co  a  J     JI<  a  .y  x  res. 

On  all  the  old  geological  maps  of  the  State  which  I  have  seen,  the  nor- 
thern line  of  the  Illinois  coal  field  is  marked  too  far  south,  l)otli  in  this 
county  and  in  Henry.  A.ccording  to  these  majis,  about  one-half  of  this 
county — the  north  half — is  underlaid  by  Silurian  rocks.  The  nortli  boun- 
dary line  of  the  Illinois  coal  field  should  commence  at  a  point  in  the  east 
line  of  Bureau  county,  ten  miles  south  of  the  north-east  corner  of  the 
coLTuty,  nearly  duewestof  Homer  Station,  on  the  Illinois  Central  Railroad. 
Thence  it  should  be  cb'awn  nearly  due  west,  but  curving  or  1  icllying  a  little 
to  the  south,  until  it  crosses  the  track  of  the  Chicago,  Burlington  and 
Quincy  Eailroad,  a  little  south-west  of  the  vilhigc  of  Maiden  ;  thence  it 
shiinld  l)car  olf  a  little  north  of  west  until  it  intersec/ts  Green  rive  r  at  the 
north-east  cdinerof  the  township  of  Cold  ;  thence  down  Green  river  to  a 
point  north  of  (b-neseo,  in  Henry  county  ;  tliene<>  north-west  until  Eock 
river  is  reached,  a  few  miles  abo\e  Aldrich's  mine,  touciiing  and  taking 
oft  a  small  corner  of  Wliiteside  county.  All  of  Bureau  and  Henry  coun- 
ties south  of  this  line  are  underlaid  hy  lower  ('oal  Measuie  dei^osits. 

A  line  passing  through  the  points  wliere  coal  is  actually  worlvcd  along 
the  north  mai-.^in  of  the  Illinois  coal  field,  would  pass  across  the  State 
from  IIoc.lc  river  to  the  Illinois,  as  follows  :  Coinmeucing  at  Aldrich's 
mine,  on  Eock  ri\'er,  thence  soutli-east  to  Anawan,  on  the  (.'hicago  and 
Eock  Island  Eailroad  ;  theme  nearly  east  on  the  same  road  to  Sheffield; 
thence  to  the  shaft  of  Eol.iinson,  Dinks  &  Co.,  near  the  crossing  of  the 
railroads  between  Wyanct  and  Buda;  thence  north  of  east  to  Bierman's 
shaft,  live  mih's  east  of  Princeton  ;  thence  to  the  shafts  and  outcrops 
about  LaSalle  and  Peru.  Coal  may  yet  be  worked  north  of  this  last 
line,  but  at  all  events,  the  coal  deiiosits  extend  as  far  north  as  the  first 
described   line. 

It  will  thus  be  seen  that  over  two-thirds  of  the  county  is  underlaid 
by  the  Coal  Measuies.  Having  given  tlieir  superficial  extent,  let  us  next 
obtain  as  good  a.  vertical  section  as  we  can.  Two  artesian  wells,  one 
I)ut  down  at  Princeton  and  one  at  Tiskilwa,  afford  the  bi-st  opportuni- 
ties of  making  such  a  S(M'tion.  These  wells  are  not  always  icliable,  but 
they  furnish  the  best  data  that  can  ))e  obtained  in  this  county  : 

Si'clion  of  Artefitan  Wrll  at  PriDcct'in. 

1.  Soil,  and  yellow  and  blao  chiya 53   feet. 

2.  Sand..   -. oq      ■■ 

3.  Cla.v,  indurated  iiaid-pan 3     ■ ' 
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4.  Stone — quality  not  given 3    fnot. 

5.  Clay,  called  hai'd-pan  in  rccnrd   IM      ' ' 

6.  Quicksand _ 13     •  • 

7.  Hard-pan  and  stone 10     ' ' 

8.  Gray  sandstone,  bottom  hard 58     " 

9.  SoapstdUL',  bluish-buff  color _ 12     " 

10.  Thin  mud  vein,  about 1  " 

11.  Sandstone 12  " 

12.  Hard  rock,  which  cut  tools 14  " 

13.  Soapstone,  of  light  color ?  " 

The  l)ed  of  soapstone  at  the  bottom  bad  been  penetrated  to  a  con- 
siderable depth,  and  the  work  had  then  been  snspeuded.  Contrary  to 
general  expectation,  this  Avell  penetrated  no  coal-seam.  The  boring  is 
to  be  resnmed  for  the  purx^ose  of  trying  to  obtain  a  supply  of  water  for 
the  city. 

Section  of  Artesian  ^Ve^l  at  TislMwa. 

1.  Earth  and  soil 6    feet. 

2.  Hard  sandstone 40 

3.  Brown  clay. 25 

4.  Vein  of  sulphur _ J 

5.  Light  colored  slate 2 

6.  Elack  slate IJ 

1.  "White  limestone 4 

8.  Clayey  soapstone - - - 4 

9.  Hard  flinty  rock - - 4 

10.  White  and  black  slate 1 

11.  Soapstone 8 

12.  Limestone 6 

13.  Sandstone -- 7 

14.  Alternating  soapstone,  sandstone,  slate,  and  clay 40 

15.  Flinty  vein J 

16.  Alternating  sandstone  and  greasy  clay fi 

17.  Black  slate  and  flinty  vein 3^ 

18.  Fine  white  clay 2 J 

19.  Coal U 

20.  Fireclay -- 1 

21.  Clayey  soapstone 5?; 

2-2.  Light-colored  limestone 6 

23.  Hard  clay  and  sulphuret  of  iron 5 

24.  Yellow  soapstone 6 

25.  Shale,  color  not  kept 3 

26.  Alternating  shale,  slate,  etc -- - 16 

Wl.  Clay  seam 1 

28.  Strata  of  flint.  ? i     ' 

29.  Clay  soapstone,  etc 2^ 

30.  H^rd  clayey  sandstone 12 

31.  Softer  sandstone  deposit 13 

32.  Brown  stone 4 

33.  W"hite  soft  sandstone ? 

This  well  was  bored  for  oil,  at  a  time  when  the  oil  fever  was  at  its 
bight.  Some  indications  of  oil  in  a  spring  near  by  caused  the  enter- 
prise to  be  undertaken.  Of  course,  the  hoped-for  petroleum  Avns  never 
struck.  The  general  similarity  between  this  and  the  Priuceton  section 
will  at  once  be  seen,  after  the  rock  formations  are  reached.  The  heavy, 
hard  sandstone,  where  the  similarity  commenced,  is,  however,  struck 
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fiix  feet  below  the  surface  ut  Ti.skilwa,  and  nearly  two  Imnclred  and  six- 
teen below  the  siirfaee  at  Princeton.  The  latter  well,  however,  was 
commenced  on  the  upland  prairie  ;  the  other  in  th(^  bottom  of  a  deep  ra- 
vine, with  theTiskilwa  coal  mines  in  the  sides  of  the  bluffs  above  the  level 
of  its  month. 

Outcropn  of  the  Goal  Eochs. — Natural  outcrops  of  the  rocky  forma- 
tions are  very  rare  in  this  county.  No  coirnty  yet  examined  by  me 
sl)ows  so  few. 

Coal  valley  is  a  little  valley  coming  in  from  among  the  Big  Bureau 
bluffs  from  the  south  just  above  Tiskibva.  A  ravine  about  two  miles 
.in  lengtli  comes  into  this  little  valley  from  the  west,  about  one  mile  and 
a  half  from  its  month.  This  ravine  is  knt)wn  by  the  name  of  Eocky  linn. 
A  little  stream  tumbles  down  among  the  rocks  and  boulders  with  a  very 
rapid  descent.  The  mdy  stone  ijuarry  in  this  jiart  of  the  county  is  in 
the  l)ed  of  this  tumbling  stream.  Huge  masses  of  a  hard,  sub-erysta- 
line,  quartzuse  sandstone  block  the  ravine  in  places.  Considerable  stone 
for  foundations,  ami  other  economical  uses,  have  been  quarried  and 
blasted  from  these  masses.  They  are  not  in  silu,  and  are  not  the  natu- 
ral outcrop  of  the  formation  to  which  they  belong,  but  seem  to  be  out- 
liers detached  from  the  pai'ent  strata,  which  are  undoub*^edly  in  situ 
under  the  <-lay  bluffs  on  either  side.  These  large  outliers  are  somewhat 
water-worn.  Among  them  are  many  large  erratic  boulders  of  granite, 
trap,  hornblende,  and  quartz.  One  or  two  of  the  granite  boulders  are 
A'ery  micaceous.  A  coal  seam,  one  foot  thick,  outcrojis  in  the  midst  of 
tliese  large  detached  stones,  underlaid  by  a  hea^•y  bed  of  blue  ]ilastio 
Sdapstone.  ^V  section  made  in  this  little  run  showed  the  following  a]}- 
proximate  figures : 

Section  half  vail  lq>  ],'iiil.i/  R'i.n. 

1.  Bluff  days,  yellow  mihI  buff. _ 40  to  60  feet. 

2.  (.;m\'Hlly  ( l.iy,  full  n(  IiouMpt.s  and  blocks  of  sandstone - 15     ' ' 

.'i.    Coal,  stiiined  with  iron _ . . .  _ 1     ' ' 

4.    Blue,  nil  very,  unctiims  soapstouc,  ...   .... __   . ,  .10     ' ' 

The  Ijottom  of  this  soajistone  is  still  a  good  many  feet  above  the 
month  of  the  artesian  oil-well,  Avhose  section  has  already  been  given. 
I  have  i';illed  this  (uitcroi)  a  sandstone;  but  some  of  its  outliers,  espe- 
cially farther  up  the  ravine  towards  the  barn  of  ]Mr.  Whiting,  ])resent 
the  characteristics  of  a  limestone.  The  rock  is  entirely  unfossiliferous 
so  far  as  I  could  see.  A  good  specimen  of  Lqiidodcndron  was  found  in 
this  ravine  a  U^w  years  ago,  according  to  local  report.  In  ge(>logical 
interest  and  picturesque  scenery  this  little  run  is  an  interesting  spot. 
I  shall  s])(;ak  of  its  coal  seam  h*reaftei'. 

The  next  outcrops  worthy  of  attention  were  found  iu  following  the 
Illinois  river  bluffs  from  Bureau  to  Peru.  About  two  and  a  half  miles 
east  of  the  village  of  Trenton,  along  the  base  of  the  blntts,  which  rise 
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here  to  a  bold  liiglit,  tlie  outliers  of  a  rocky  formation  first  begin  to  aj)- 
pear.  On  the  farm  of  a  Mr.  Dustin,  not  tVir  from  where  Nigger  creek 
comes  clown  through  the  blnfls,  stone  is  quarried  to  some  extent  lor 
building  purposes  in  Trenton  and  on  adjoining  farms.  The  stone  is  a 
hard,  sub-erystaline  rock,  similar  to  that  outcropping  on  Eocky  Eun. 
In  some  places  it  resembles  a  quartzose  sandstone. 

In  the  Bureau  county  bluffs,  from  Nigger  creek  to  the  county  line  be- 
low Peru,  good  quarries  could  be  opened  in  many  i)laees;  but  the  difli- 
culty  of  access  to  them,  the  sparse  settlements  in  this  portion  of  the 
county,  and  the  great  abundance  of  stone  about  Peru  and  La  Salle, 
have  conspired  to  prevent  the  opening  and  working  of  the  outcrops. 
In  some  instances  the  distinction  between  argillaceous  and  quartzose 
sandstone  and  argillaceous  limestone,  is  hard  to  determine,  and  I  may 
be  mistaken  in  the  true  character  of  these  outcrops  at  Eocky  Eun,  and 
about  the  mouth  of  Nigger  creek.  To  me  they  look  like  a  sub-crystaliue, 
clayey  sandstone,  if  such  a  rock  can  be  supposed  to  exist. 

These  are  the  most  important  and  almost  the  only  outcrops  in  the 
t'ounty,  except  the  rock  strata  found  in  close  proximity  to  the  coal 
seams. 

The  coal  mines  at  Sheffteld,  in  the  township  of  ilineral,  are  the  old- 
est and  best  known  mines  in  the  county.  There  seems  to  exist  Ivere  one 
of  those  local  coal  deposits  of  hmited  extent,  so  eonunon  all  over  the 
northern  part  of  the  State.  It  is  irregularly  shaped,  but  would  be 
found  about  four  miles  in  diameter.  Sections  22,  23,  24,  25,  2(>,  27,  2S, 
34,  33  and  36,  in  the  township  of  JMineral,  and  several  sections  adjacent 
thereto,  in  the  township  of  Concord,  are  estimated  to  contain  more  or 
less  coal  beneath  the  surface.*  The  Sheftield  Miniug  and  Transporta- 
tion Oomj)any  are  operating  several  mines  about  a  nule  west  of  the  vil- 
lage, and  near  the  railroad  track.  A  low  range  of  hills,  facing  north 
and  east,  rises  from  Coal  creek  to  the  high  prairie  lying  south.  Into 
this  low  hill  several  drifts  are  extended  to  the  south  and  west.  Some 
of  the  drifts  are  inclined  planes  extending  down  to  the  c(jal.  The  drifts 
are  driven  into  the  hill  about  one-half  mile.  Twenty-five  or  thirty  feet 
overhead  productive  prairie  farms  are  tilled.  Black  shale,  soapstone  and 
irregularly  bedded,  yellow  crystaliuc  sandstone ("?)  com])ose  the  roof;  not 
all  found  associated  together,  but  some  in  one  place  and  some  in  au- 

*  XOTK. — These  .apparently  local  deposits  of  coal,  occnrnue:  along  theboiders  of  the  niinoia  coal 
field,  are  not  detached  outliers,  but  are  localities  where  the  coal  seams  attain  their  full  tliickness,  and 
may  be  successfully  worked  ;  while  in  adjaceut  tcnitory  they  become  too  thin  to  work,  altlioui^h  they 
may  attain  their  full  thickness  jigain  withiu  a  distfyice  of  a  few  miles.  An  aiea  of  coal  land  is  often 
pronounced  unproductive,  on  the  evidence  obtained,  perhaps,  by  a  single  boring,  where  the  drill 
may  have  struck  a  "horseback,"  or  some  other  irregularity  in  the  coal  seam,  while  another  boring, 
but  a  few  feet  from  the  first,  would  have  shown  the  usual  thickness  of  coal.  It  is  by  no  means  safe 
to  pronounce  any  consideraele  area  within  the  conflni  s  of  tiio  coal  firlil  unproductive,  on  the  stren;;th 
of  such  evidences  as  may  bo  obtained  by  one  or  two  experiments  with  the  drill.  A.  II.  A\^ 
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other.  Over  tliis  slate  or  stoue  root  is  a  body  of  indurated  clay.  The 
coal  seam  is  underlaid  by  a  bed  of  indurated  fire  clay.  Tliis  under-clay 
contains  some  large  nodular  masses  of  limestone,  some  of  them  kidney 
shaped,  and  some  of  them  round,  and  all  flat.  Fine  impressions  of  fern 
leaves  have  been  found  in  the  roof  slates,  if  the  statements  of  the 
miners  are  to  lie  relied  on. 

The  coal  seam  itself  ranges  from  four  and  one-half  to  five  feet  in 
thickness.  A  thin  seam  of  light  colored  fire  clay  runs  through  the  coal 
seam  near  its  middle;  near  the  bottom  somk'  seams  of  shale  also  exist 
in  the  coal.  This  fixes  the  identity  of  the  coal  with  that  mined  at 
Wataga,  Galva,  Kewanee,  and  the  upper  I'eru  coal.  I'rof.  Lesque- 
EEXJX  says  that  the  Wataga  coal  is  the  same  as  the  middle  Peru  seam. 
I  ha\'e  little  doubt  of  the  Galva,  Kewanee  and  Sheffield  coals  being 
identical  with  the  ^Vataga  seam.  The  clay  and  slate  partings  in  the 
coal  are  characteristic  of  this  scam.  On  the  old  section  of  the  coal 
seams  of  the  State  this  seam  would  belonji  to  coal  Xo.  11;  but  accoi'd- 
ing  to  Prof.  Worhex's  reconstructed  coal  section,  as  published  in  tlie 
third  volume  of  the  Geological  Survey  of  the  State,  it  would  belong  to 
coal  Xo.  6. 

The  following  dcsciiption  and  analysis  of  this  coal  is  talicn  from  the 
Report  on  Illinois  Coal,  made  by  J.  G.  NouwodD  and  his  assistants : 

(.'o;il  l)ri;ihi,  hai'd,  iMmiiJUct  ;  fractiiri-  inflininrr  to  cnncliniilal  ,  l;ivi-i  s  tljlo,  and  separatcii  witli  very 
minute  seams  of  larbonaceoua  <1(h1  ,  containa  a  ftw  thin  seama  of  railjouate  of  lime  ;  slacks  on  ex- 
pn.sui'L-  to  tlie  woathor. 

Spet  itie  ^lavity - _ 1  iyS6 

Losy  in  ciikinii  _ _ 47  5 

Total  weight  of  coke _ 5-J  5 

100.0 
ANALV.S1.S  : 

Moisture 7.0 

Yolatile  niat,ter3 40.5 

Carbon  in  eoke 47.5 

Aahe.s  (white) 5.0 

100.0 
Carbon  in  the  coal :);i.4 

As  a  matter  of  general  interest  I  also  gi\'e  tlie  analysis  and  descriii- 
tion  of  this  same  coal,  made  some  years  ago,  by  Professors  PoETBE 
and  B.  Silli:m.VN,  Jr.,  who  occupied  the  chairs  of  Analytical  and  Agri- 
cultural, and  General  and  Apjilied  Chemistry,  in  Yale  College,  at  the 
time  of  making  the  rejiort,  from  which  I  take  the  following  extract: 

Sulijictnl  to  a  moilcrate  retl  heat,  it  yieldeil  in  a  hundred  jiarta,  as  an  average  of  tiro  tiials — 

A'olatilc  matter '_ 29.32 

Fixed  carbon 64  90 

Aah 5  78 

100.00 
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The  apeciflc  gravity  of  tllc  coal  is  1  'J47,  giving  2,  lfl:l  lli.i.  to  IJ\c'  oulnc  .varij.  Those  results  aiB 
nearly  iilenticiil  with  thuai'  obtaiueil  from  a  saiuplo  nf  EiiKlish  hituuuilous  coal  (NowiMstlc)  nu-iTilly 
aualyzinl  by  us.  Thti  rokc  obtained  from  your  coal  in  ol  a  very  superior  iiiiality,  beiug  flrui  and  of 
high  nu'talic  luster. 

The  amount  of  fixed  carbon  is  larso.  It  has  been  repeatedly  demonstrated  by  experiment  that  the 
evaporative  power  of  ditrnreut  cuiils  is  in  proportiim  to  the  q  uantity  of  this  constituent.  Your  coal  is 
therefore  of  superior  quality  for  the  pvoduction  of  steam.  Wo  have  used  the  coal  for  several  days  in 
an  open  grate,  and  fiud  it  adapted  for  this  use.  It  ignites  readily  and  bums  frcrly,  cracking  op<'u  as 
it  becomes  heated.  It  burns  to  a  comparatively  small  i|iiantity  of  ash,  witli(>ut  producing  clinker. 
To  test  thoroughly  the  otfect  of  a  higli  temperature  ou  the  coal,  we  burned  a  ^rate  full  of  it,  keeping 
the  blower  on,  until  it  was  entirely  consumed.  In  this  case,  eveu,  the  quantit.y  of  cliuker  or  fused  ash 
was  small. 

In  all  our  experiments  with  the  coal,  burning  it  in  an  open  grate  and  otherwise,  it  has  not  contami- 
nated the  atmosphere  of  the  room  with  sulphurous  er  unx>lciisant  gaflses  in  the  slightest  degree. 
Keither  do  we  observe  in  the  coal  layers  or  grains  of  pyrites  or  sulphurot  of  iron,  such  as  are  often 
foimd  in  bituminous  coals,  and  are  the  source  of  the  sulphurous  fumes.  B,y  this  we  do  not  mean  to 
sa.vthat  your  coal  contains  no  sulphur.  Sulphur  is  found  in  all  coals  without  exception.  But  we  find 
no  reason  to  believe  that  it  is  present  in  yours  in  larger  ci uantity  than  in  other  Western  coals  of  estab- 
lished i-eputation. 

We  have  tried  yoirr  coal  in  a  blacksmith's  forge,  and  have  the  testimony  of  practical  men  to  its  su- 
perior quality  for  such  use.  Tor  many  purposes  it  possesses  great  advantages  over  more  highly  bitu- 
minous coals.  It  does  not  melt  and  cement,  so  as  to  render  a  frequent  stirring  of  the  lire  necessary 
in  order  to  keep  up  a  draft.  Neither  does  it  swell  objectionably  on  the  fire.  This  property,  and  the 
firmness  of  the  coke  yielded,  adapt  your  coal  especially  to  use  in  founderies  and  smelting  furnaces, 
for  which  purpose  it  may  not  improbably  be  used  without  coking.  It  is  impossible,  however,  to  give 
a  definite  opinion  as  to  this  without  experiments  on  a  larger  scale  thau  we  have  found  it  possible  to 
make. 

From  these  descriptions  it  will  at  once  be  seen  that  the  Sheffield 
mines  yield  a  very  valuable  coal.  The  analyses  differ  consitlerably  as 
made  at  Springfield  and  at  Tale  College ;  that,  however,  may  be  owing 
to  the  coal  analyzed  having  been  taken  from  different  drifts  or  differ- 
ent iJarts  of  the  seam.  The  coal  sent  to  the  Eastern  chemists  was,  no 
doubt,  the  best  that  could  be  obtained  from  the  mines. 

The  next  coal  mine  of  interest  is  near  the  Chicago,  Burlington  and 
Quiiicy  Eaib'oad,  south  of  and  near  the  track,  and  about  two  and  one- 
half  miles  north-east  of  Buda,  on  section  '2o,  in  the  township  of  Con- 
cord. A  small  stream,  and  a  small  grove  called  Bilbenne  grove,  at 
thi.s  place  give  variety  to  the  prairie  monotony.  Coal  has  been  detected 
all  around  this  little  grove,  and  there  can  be  no  doubt  but  that  there  is 
a  productive  coal  patch  of  considerable  extent  to  be  worked  out  here. 
This  is  but  about  five  miles  from  the  Sheffield  diggings,  in  a  south-east 
direction.  A  shaft  is  sunk  in  the  bottom  of  the  ravine,  and  a  drift 
driven  into  the  hill  on  tlie  principle  of  an  inclined  plane.  Messrs.  Rob- 
inson, Dinks  &  Co.  are  working  these  mines,  operating  a  steam  engine 
to  raise  the  coal  from  the  shaft.  The  shaft  is  sixty  feet  deep  ;  the  seam 
of  coal  from  four  and  a  half  to  five  feet  thick,  and  said  to  resemble  the 
Sheffield  seam  in  appearance  and  in  the  quality  of  the  coal.  Forty  feet 
above  this  heavy  seam,  and  twenty  feet  below  the  surface  of  the  ground, 
is  another  coal  seam  about  two  and  a  half  feet  thick ;  but  the  coa]  is  of 
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inferior  quality.     The  shaft  is  used  iu  mining  coal  in  the  lower  seam, 
tlie  drift  for  mining-  the  upx^er  one. 

Section  thirty-two,  ia  the  township  of  Center,  is  said  to  show  eviden- 
ces of  coal,  hut  as  no  coal  juiue  is  worked  there,  no  examination  was 
made  of  the  )ilace. 

Followinff  on  southeast  in  the  same  general  course,  the  next  coal  of 
workable  thickness  is  found  in  (^oal  Valley  and  Eocky  Kun,  near  Tiskil- 
wa.  These  mines  have  been  worked  for  many  years.  Two  or  three  drifts 
have  beeu  worked  out  and  abandoned.  There  seems  to  be  three  coal 
seams  at  this  locality.  The  lower  oue  has  only  been  found  in  the  boring 
made  for  an  artesian  oil  well,  at  a  depth  of  one  hundred  and  fifty -nine 
feet  below  the  surface  of  the  ground,  at  the  mouth  of  the  well.  It  has 
not  been  worked,  and  in  the  present  state  of  coal  mining  in  this  part  of 
the  State  is  of  ]io  practical  value.  The  seam  is  thin  ;  access  to  it  is  dif- 
ficult ;  its  existence  was  only  accidi^itally  disclosed  by  the  od  well  boring, 
of  wliich  a  section  has  already  been  gi\en. 

The  next  seam,  called  by  the  miners  the  middle  Tiskdwa  seam,  is 
worked  in  many  ]ilaces.  The  mines  are  about  half  a  mile  farther  up  the 
stream,  on  the  left  bank  or  bluff  of  Coal  creek ;  the  entrances  to  the 
drifts  are  fifteen  or  twenty  feet  above  tlie  level  of  the  water  in  the  little 
brook,  and  still  more  than  that  above  the  mouth  of  tbe  oil  well.  I  can- 
not tell  the  distance  between  the  lower  and  middle  coal  seams  here,  but 
judge  it  to  be  from  one  hundred  and  eighty  to  two  hundred  feet.  The 
principal  drift  into  this  seam  has  been  worked  a  long  time,  mostly  by 
Messrs.  Churchill  &  Shaw ;  the  mine  is  nearly  worked  out  and  is  aban- 
doned at  the  present  time.  At  the  time  I  was  there  Messrs.  Jobling, 
Sleeter  &  Snowdon  had  just  completed  a  new  drift  a  few  hundred 
yards  above  the  old  one;  had  struck  the  seam  at  a  distance  of  one  hun- 
dred and  eighty  feet  under  the  hill,  if  I  lecollect  right,  and,  so  far  as 
could  be  judged  at  tliat  time,  they  were  opening  a  very  valuable  mine. 
I  ha\'e  since  heard  that  this  mine  is  turning  out  an  alnmdance  of  good 
coal.  The  seam  is  five  feet  thick.  It  can  be  easily  drained ;  there  is  a 
fair  roof  of  black  slate ;  below  there  is  the  usual  bed  of  ordinary  fire 
clay.  Iu  some  places  soapstone  takes  the  place  of  the  black  slate 
roof. 

This  is  doubtless  tlie  sea.m  of  coal  from  which  the  analysis  was  made 
by  Mr.  Pratten,  while  acting  as  Assistant  in  the  Illinois  Geological 
Survey.     The  following  is  his  descripti(.in  and  analysis  ; 

"This  bed  is  of  the  same  age  as  the  nuddle  (?)  workable  seam  of 
LaSalle  county,  and  like  that  bed  is  frecpiently  interrupted  with  clay 
"slips."  The  portion  of  the  bed  examined  is  on  L.  D.  Whiting's  place. 
Coal  very  bright,  hard,  compact ;  layers  generally  thick,  and  separated 
with  carbonaceous  clod,  sometimes  neaiiy indistinct;  fracture  conchoidal. 
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Contains  a  very  few  thin  seams  of  carbonate  of  lime,  with  occasional 
thin  scales  of  sulphnret  of  iron.     Swells  but  little  in  cokiDg. 

Specific  gravity 1 .  363 

Loss  in  coking 43. 0 

Total  weiglit  of  coke 67  0 

100  0 
Analysis.  , 

Moisture 75 

Volatile  luiitter 35.5 

Carbon  in  coke 48.9 

Aahea  (white.) 8.1 

100  0 
Cai'bon  in  the  coal 57. 0 

To  this  I  might  add  that  this  coal  makes  a  considerable  amount  of 
clinker  and  is  inclined  to  become  solid  enough  to  clog  the  grate.  As  a 
steam  making  coal  it  is  hardly  considered  so  good  as  that  furnished  by 
the  upper  seam,  the  clinker  from  which  easily  crumbles  and  runs  through 
the  grate.  It  is  however  a  good  coal  for  general  purposes.  Its  accessi- 
bility and  the  ease  with  which  it  can  be  worked,  make  it  a  valuable 
coal. 

Going  up  Coal  Yallej'  about  half  a  mile,  the  outcrop  of  the  upper 
seam  is  reached.  It  is  well  up  on  the  hill  side  ;  supposed  to  be  from 
forty  to  forty-flve  feet  above  the  level  of  the  middle  seam.  It  might  be 
possible  that  this  so-called  upper  seam  is  but  another  outcrop  of  the  coal 
just  referred  to,  and  that  the  diff'eieiice  in  level  is  owing  to  a  local  dis- 
turbance ;  but  I  believe  it  to  be  a  difl'ereut  seam,  identical  with  and  be- 
longing to  the  same  horizon  with  the  upper  coal  at  Robinson,  Dinks  & 
Go's,  shaft,  near  Buda,  and  Bierman's  shaft,  east  of  Princeton.  Messrs. 
Worthington  &  Marshall  are  working  a  drift  at  the  present  time  at  this 
place.  The  coal  is  from  one  and  a-half  to  two  feet  thick.  Black  slate 
and  shale  are  found  over  the  coal ;  the  usual  fire  clay  exists  below  it. 
The  clay  bluflf  overlies  all  to  the  depth  of  about  forty-live  feet.  The 
coal  is  softer  than  the  other  seam  ;  has  a  reddish  or  rusty  appearance, 
and  cannot  be  worked  to  very  great  profit.  The  one  foot  exposure  of 
coal,  near  the  barn  of  Mr.  Whiting,  in  Rocky  Run,  belongs  to  this  seam, 
and  lies  at  about  the  same  general  level.  The  following  section  will 
give  a  general  idea  of  the  Tiskilwa  coal  seams,  and  associate  exposures, 
and  underlaying  deposits. 

Section  of  Coal  Seams  at  Tiskilwa. 

Drift  clays ■*(•  to  75    feet- 
Black  shale 2  to  4     " 

Coal 2     "    6in. 

Clays  and  shales 40 

Coal 5      " 

Alternations  of  shales,  sandstone,  etc.,  passed  through  in  the  boring 175  to  200     " 

Coal 1     "    6in. 

Tire  clay  and  clay  shale Thickess  unknown. 
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JSTo  fossils  wore  observed  in  and  about  these  coal  mines,  except  sections 
of  a  flattened  coal  i)]aiit  of  some  kind,  found  in  the  roof  slates  of  the 
upper  seam.  These  fraj;meuts  had  beroiiie  completely  impregnated  with 
sul])hiiiet  of  ii'oii  ;  they  presented  a  beautiful  iridescent  appeara]i<-e,  and 
readily  split  with  the  j;rain  of  the  jdant,  showing  its  fllmnis  texture. 

The  next  important  coal  mines  are  at  IJicrman's  sba1t,  Aac  miles  east 
of  Princeton,  on  section  17,  in  the  township  of  Selby.  Two  seams  aie 
reached  here.  The  following  section  -uill  give  an  idea  of  this  coal  de- 
posit. 

i^^ctUiitat  Licnuait'^  Shaft. 

1.  T'sitiil  nak  land  soil  and  sub-soil ^     iW-t. 

2.  VclJoiv,  lia]d,  ]nii;iiiii'  saiidstoue 10 

3.  S^all^toIll■.  ilay,  shale  aud  other  deposits fi4 

4.  Cnal—  sort,  nisty,  inferior,  ^o.l -j 

5.  lilack  sliale,  rlay  and  sandstone - 4--i 

(,.  L'ual— liard,  bu^lit,  '^ond  quality,  No  6 5 

The  upper  sandstone  in  the  above  section  outcnips  ahing  the  banks  of 
the  creek  a  few  hundred  yards  below  this  shaft.  This  coal  seam  dips 
api)are!itly  towards  the  north-west.  The  shaft  is  operated  by  a  common 
t\v(i-li()i\-t'  whim.  The  mine  is  a  very  valuable  one,  and  it  will  ]iay  to 
put  on  a  steam  engine  and  work  it  strongly.  Another  shaft,  being  sunk 
a  short  distance  down  the  cieclc,  had  jiassed  through  the  u^iper  sram, 
and  had  reached  the  lo«ei'  sandstone  at  the  time  I  was  there.  Tlv  de- 
l)osir,  I  think,  is  of  considerable  local  extent,  and  ought  to  be  nnircfuUy 
prospected.  The  coal  is  of  excellent  quality,  fully  e(jnal  to  the  Slief- 
field  coal.  The  seams,  I  think,  ari'  identical.  The  drifts  from  liicrman's 
shaft  run  north  and  east  a  few  hundred  yards.  Like  llie  upper  Peru 
seam,  tliis  is  frc(iuently  interrupted  by  faults,  clay  slides  and  Inuse 
bacl<s.  These  latter  are  i)laci's  where  the  coal  gives  out  for  shiut  dis- 
tances, and  is  replaced  by  boulders,  nodules,  shales  and  a  conglomerate 
mass  of  sulphuret  tif  iron.  The  mines  at  Coal  Yalley.  in  Hocl;  Island 
county,  at  Pmry's,  in  Henry,  at  Tiskilwa  and  Shcflleld  in  this  county, 
and  the  upper  workings  at  LaSalle  and  Pern,  all,  moie  or  less,  have 
this  charartcristic  feature,  but  are  not  therefore  nctcssarily  the  same 
coals. 

These  ;ire  the  only  localities  in  the  <Mauity  where  coal  is  worked  to 
any  exient.  There  is  said  to  be  a  thin  outcroji  of  coal  (ai  Nii^ger  cieek, 
among  the  Illinois  river  bluffs.  This  would  In-  a  ivw  miles  oast  of  liier- 
mau's  shaft.  If  coal  does  exist  there,  it  has  as  yet  attracted  no  atten- 
tion. There  are  several  other  localities  in  the  county  whciu;  coal  is  suj)- 
])osed  lo  exist,  but  they  are  not  \Aorked,  and  lia\'c  not  e\'en  been  tho- 
roaghly  jirospected. 

The  position  to  which  these  seams  should  be  assigned  in  the  general 
sc<'tion  of  the  coals  of  Northern  Illinois  is  not  so  casih'  fixed.    The 
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lower  thin  vein  at  Tiskilwa  probably  is  the  same  as  tlie  lower  La  Salle 
vein,  bein^'  No.  2  of  the  seetion;  and  this  is  the  only  ])lace,  so  far  as  I 
kuow,  where  a  third  vein  has  been  diseovered  in  tlie  county.  Tlu^  seam 
worked  at  Shelheld  ;  the  lower  seam  at  or  near  Buda ;  the  middle  seam 
at  Tiskilwa,  and  tlie  lower  or  worlced  seam  at  Bierman's  shalt,  avc.  all 
identical  with  each  other,  I  think,  and  are  identical  with  the  uii])cr 
Peru  and  La  Salle  coals.  This  seam,  according  to  the  new  section  for 
Northern  Illinois,  would  belong  to  coal  No.  6.  The  upper  scam  at  Tis- 
kilwa, at  Bierman's  shaft,  and  at  the  shaft  of  Robinson,  Dinks  &  Co., 
is  probably  the  equivalent  of  coal  No.  7  of  the  new  section  of  tlic  Illi- 
nois coals.  These  sea.ms  are  assigned  to  the  horizons  of  the  La  Salle 
coal  seams,  not  on  paheontological  evidences;  characteristic  fossils 
seem  to  be  scarce  at  all  the  localities  examined ;  the  coal  seams  theni- 
selvcs,  however,  and  their  associate  rocks  and  shales,  seem  to  justify 
such  classification.  The  position  of  the  Sheflfield  coal,  near  tht^  surface 
of  the  ground,  and  no  seam  being  found  above  it,  would  seem  to  iden- 
tify it  with  the  upper  instead  of  th(5  middle  seam  ;  but  its  place  without 
doubt,  I  believe,  is  with  the  coals  of  No.  6  in  the  section  referred  to. 

The  general  lc\'el  of  these  seams  varies  gri'atly.  The  railroad  track 
at  Sheffield  is  eighty-eight  feet  above,  and  at  Tiskilwa  it  is  sixty-six 
feet  below  the  level  of  the  surface  of  Lake  ^Alidiigan.  Estimating  from 
the  position  of  the  coal  scams,  as  compared  with  the  railroad  track  at 
these  places,  there  must  be  a  difference  in  the  le\el  of  the  coal  of  from 
seventy-tive  to  one  hundred  feet,  in  a  lineal  distance  of  some  twenty 
miles,  showing  a  dip  of  about  five  feet  to  the  mile  to  the  south-east- 
ward. 

SiLXJEiAN  FciUMATioxs. — There  are  no  exposures  or  outcrops  of  the 
Silurian  rocks  in  this  county ;  but  the  northern  one-third  of  it  is  under- 
laid by  these  rocks  in  about  the  following  order : 

The  Tiriiton  or  Blue  Limcxtone. — These  rocks  outcrop  rather  heavily 
at  Homer,  about  two  miles  east  of  the  Bureau  county  line,  in  La  Salle 
county.  They  doubtless  continue  the  underlying  rock  west,  or  a  little 
south  of  west,  along  the  north  line  of  the  coal  field,  until  they  sink  be- 
neath the  Coal  Measures  opposite  to  Princeton,  and  extend  northward 
nearly  to  the  C.  B.  &  (,).  1!.  It. 

The  Galena  L'nncntoite. — This  limestone  outcrops  at  Lee  Center  and 
near  Sublette,  in  Lee  county,  and  is  probably  the  underlaying  rock  in 
that  part  of  Bureau  county  about  and  on  both  sides  of  Bureau  creek, 
and  betAvcen  that  creek  and  Green  river,  and  north  of  the  Coal  Mea- 
sures, with  the  exception  of  some  elevated  ground  about  "Dad  Joe's 
Grove." 

The  CineliDuiti  Group. — These  shales  woidd  doubtless  be  found  under- 
laying the-  grove  just  named,  and  may  also  underlay  small  patches  in 
the  north-west  corner  of  the  county,  west  of  the  Green  river  swamps. 
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E  c  0  n  0  m  i  e  al    (}  c  ol  o  g  y  . 

Coal. — From  what  has  already  licrii  .said,  in  ,s])(>aking  of  tbe  coal 
seauis  and  tlunr  outcioiis,  it  will  lie  .seen  that  the  eiials  of  Bureau  county 
are  au  important  element  of  county  wealtli,  and  minister  largely  to  the 
convenience  and  vvell-lieing  of  its  citi/ens.  I  have  no  means  of  estima- 
ting tlie  present  amount  of  coal  mined  each  year  in  the  county.  The 
Sheffield  mines  haM'  lieen  worked  sinee  ls:>:>.  Two  hundred  and  fifty 
thousand  tons  of  e(jal  aic  sui)p(ise<l  to  ha\'e  been  mined  and  sold  during 
that  time  at  these  mines.  They  are  being  worked  extensively  at  the 
present  time,  and  their  supply  is  by  no  means  exhausted.  Thousands 
of  tons  h&XQ  doubtless  been  taken  out  by  farmers  and  land  owners,  in 
small  (jnantities  at  a  time,  of  which  no  account  has  been  rendered.  The 
Coal  field  actually  know  n  to  exist  here  has  hardly  commenced  to  be 
worked  over,  and  may  be  found  to  extend  much  farthe)'  east,  south  and 
west  than  is  m)w  supposed. 

The  Euda  shaft  is  worked  strong  enough  to  employ  a  steam  engine, 
and  is  yieldinu  at  the  present  time  a  large  amount  of  good  coal.  Other 
•shafts,  in  cour.se  of  time,  will  ho  put  down  here.  There  is  evidence  that 
coal  underlies  s(n-eral  miles  in  extent  of  surface  around  the  grove  whcie 
the  present  mine  is  worked.  The  necessities  of  the  eonntry,  and  the 
case  with  which  shafts  rear.li  this  good  workable  seam,  insure  more  ex- 
tensi^'e  operations  a,t  this  locality.  l!y  the  Bada  shaft  I  refer  to  the  one 
between  that  i)lace  and  A\'yanet. 

Almost  the  same  can  be  said  of  the  locality  at  Bierman's  shaft.  I 
am  satisfied  this  is  a  valualjle  field  of  coal;  of  considerable  extent;  of 
easy  acci^ss.  It  will  be  worked  extensively  at  an  early  day,  and  will 
attbrd  a  large  supply  of  cxccPent  coal. 

The  Tiskilwa  coal  banks  are  old  banks,  having  been  worked  for  manj' 
years.  The  amount  of  coal  taken  therefrom  is  not  known ;  but  they 
have  at  no  time  been  worked  as  strongly  as  the  mines  at  Shefdeld,  and 
the  supply  of  coal  has  been  much  less.  I  am  uncertain  as  to  their  future 
XJroductivencss.  For  a  time  they  were  considered  as  partially  worked 
out ;  but  the  heavy  seam  found  in  the  new  bank  of  .Messrs.  Jobling, 
Sleeter  «S:  Snowdon  seems  to  show  that  the  supply  of  coal  is  by  no 
means  exhausted.  This  di.scovery  will  pr(»bal)ly  add  a  new  impetus  to 
Coal  mining  in  this  locality. 

Thei'e  are  many  other  localities  in  the  .south-western  and  south-eastern 
portions  of  the  county  where  shafts  sunk  to  a  moderate  depth  would 
strike  eoal  Ifoni  four  to  Ji\e  feet  thielw  Along  and  among  the  lllimiis 
ri\'ei- blnifs  ther(;  is  no  reason  why  \aluable  coal  deposits  may  not  be 
found.  Borings  along  the  base  of  these  bluffs  ought  to  disclose  the 
middle  and  even  lower  Peru  coal  seams ;  and  if  the  ravines  were  care- 


ULIEEAU  COUNTY.  1S3 

fully  trat'oil  to  their  sources,  outuroiJS  and  exposures  of  the  iipper  seam 
would  doubtless  be  deleeted  uuder  the  talus  and  along  the  little 
streams. 

Bureau  county  already  i)roduces  coal  enough  to  supply  iu  great  ])art 
the  home  demand,  except  a  considerable  aujount  of  transported  coal 
used  in  the  larger  railroad  towns. 

As  fuel  becomes  scarce,  and  the  demand  therefor  greater,  the  eoal  in- 
terests of  the  county  will  be  more  fully  developed.  The  hungry  maw 
of  the  iron  horse ;  the  iron  stomachs  of  many  steam  boilers  ;  a  great 
increase  among  the  people  of  coal  stoves  and  coal-burning  appliances, 
will  constantly  increase  the  demand  for  coal.  These  hidden  sources  of 
wealth  and  prosperity  will  then  be  looked  up  more  carefully,  and  the 
sui)ply  will  be  found  adequate  to  the  increased  demand  for  many  years 
to  come. 

Buildinri  Stone. — So  far  as  at  present  known  stone  quarries  are  few, 
and  the  home  supply  of  stone  for  building  and  other  economic  purposes 
is  quite  limited.  I  have  already  named  the  localities  where  stone  is  quar- 
ried, but  even  at  these  localities  the  sup])ly  and  quality  are  both  of  such 
a  nature  as  to  make  the  quarrying  of  I'ock  an  item  of  small  eciinomic 
value.  Heavy  quarries  could  be  opened  below  Peru,  but  access  to  theiu 
would  not  be  easy.  The  ditHculty  is  largely  remedied,  however,  by  the 
ease  with  which  stone  from  Peru  and  La  Salle,  and  from  the  marble 
quarries  of  Athens  and  Joliet,  can  be  shipped  on  the  intersecting  rail- 
roads to  convenient  and  accessible  points  all  over  the  county.  Lime 
from  the  banks  of  the  Mississippi,  about  Eock  Island  and  Port  liyron, 
and  from  the  stone  ledges  towards  Chicago,  is  also  readily  obtained. 

Clays  and  Sand. — The  heavy  drift  deposits  over  the  county  contain 
abundant  sufiplies  of  sand  and  the  common  kinds  of  clays.  Common 
red  brick  of  good  quality  can  be  made  at  reasonable  expense,  and  sands 
for  mortar  dug  from  almost  every  township.  The  facilities  for  building 
are  thus  Avithin  the  reach  of  all.  No  minerals  of  economical  value 
exist. 

Peat. — Several  peat  beds  exist  in  the  Green  river  swamps  in  the  town- 
ship of  Gold,  and  in  one  or  two  adjoining  townships.  Some  of  this  peat 
is  of  fair  quality  and  of  considerable  depth.  But  in  the  present  state 
of  our  knowledge  as  to  the  manufacture  of  peat  fuel,  none  of  these  beds 
possess  very  great  value  for  burning  and  heating  purposes.  They,  to- 
gether with  theii'  associate  muck  beds,  will  some  day  possess  a  value  as 
a  fertilizer  of  the  surrounding  prairie  soil. 


ISI  GEOLOGY  OIMLLIIS'O IS. 

A g r  I (■  tiJtur  a  I  a  it  d  Ho  r  f  l c  ii  Itnr  <t I  deolo g g  . 

Eiioui;li  liu.s  alrcaily  l)ccn  said  al)()ut  the  asri(;ulhiral  rcsonrces  and 
cajiabilitie.s  of  the  county.  Tliey  do  not  diltcr  n'l'catly  from  those  of 
suTi'oaudiiii;'  counties.  I'erhaps  they  are  better  than  those  of  most 
otlicr  counties  iu  this  part  of  the  State.  The  soil  srems  to  lia.ve  in  it  a 
little  more  tine  silt — to  lie  lighter  and  warmer  than  that  of  some  of  its 
iieighhors.  ^Vs  a  ennsetjuenee  of  this  it  is  largely  and  uniibrmly  pro- 
dueti\'('  of  the  staple  products  of  Northern  Illinois. 

I'ruits,  and  especially  the  hardier  varieties  of  the  apple,  do  remarka- 
bly Avell.  The  m-chards  about  Princeton  are  amoni;-  the  ohh.-st  and  bi-st 
in  Xiirtliein  Illinois.  According  to  the  repeats  nt  the  various  ml  inti'riin 
coiniiiittees  of  the  Illinois  Horticultural  Societies,  the  apple  orchards  of 
Princeton  are  anions;-  the  best  in  the  State.  I  know  not  to  what  extent 
grape  culture  has  been  carried  on  in  the  county;  but  the  nature  and 
jiropertics  of  the  soil  would  justify  the  i>lantiug  of  the  vine  to  a  lar,i;e 
extent.  Some  of  the  Illinois  river  bluffs  on  the  east  side  of  the  county 
could  be  turned  into  profitable  vineyards.  ^Vine  makini^-  mii;ht  be 
made  remunerative  in  many  places  where'the  land  is  now  considei'cd 
almost  worthless.  The  small  garden  fruits,  such  as  gooseberry,  cur- 
I'ant,  strawberry,  raspberry,  etc.,  do  well  almost  anywhere  in  this  part 
of  the  State,  and  of  course  flourish  luxuriantly  in  the  warnr  light  soil 
of  this  eountv. 


Exi'LAX.VTOHV  NiiTli. — The  ^culogioal  map  nf  Nortliwpstr'rn  lUiiiMiM,  prcliavrtl  by  :\lr.  SllAW,  tn  ac- 
(■(>iii]iMii,\- this  n'lHU-r.,  iQcliiiling  a  Hrctioa  of  the  fornLitiou^  oulcrnppiiii;  on  liork  ri\  t-r,  was  in  the 
handsof  tin-  Wrstcni  Engraying  C<i.,  in  Chicago,  at  the  time  of  tlu'  itivat  flrc  in  (Jet.,  l;^?-.;,  and  was 
utterly  destmyed.     Tlie  niajt  is  often  leforrud  to  in  the  ^irfceiliu:;  pa^t-s.  A.  H.  AV. 


CHAPTER  XI. 

HENRY    COUNTY. 

Henry  county  is  bounded  on  the  north  by  Whiteside  county  and  Rock 
river;  on  the  west  by  Rock  Island  and  Mercer  counties;  on  the  south 
by  Knox  and  Stark  counties ;  and  on  the  east  by  Bureau  county.  It  is  a 
very  hirye  county,  being  thirty  triiles  long  and  thirty  miles  broad,  and  ly- 
ing in  the  form  of  an  exact  s(iaare,  with  the  exception  of  about  two  town- 
ships cut  off  from  the  north-west  corner  in  a  sort  of  triangular-shaped 
piece,  by  Rock  river.  It  consequently  contains  about  eight  hundred  and 
twentj'-five  square  miles.  The  surface  of  the  county  is  made  up  mostly 
of  a  high,  rolling,  fertile  prairie,  in  places  breaking  into  rough  ridges 
and  ravines.  For  a  few  miles  back  from  Rock  river,  in  the  north-western 
part  of  the  county,  and  about  MinersA-ille,  the  land  almost  approaches 
the  character  of  barrens,  being  interspersed  with  ravines  and  elevated 
ridges,  partially  covered  by  a  somewhat  stunted  growth  of  oak  tim- 
ber. About  the  north  eastern  corner,  the  prairie  becomes  somewhat 
sandy,  rising  occasionally  into  white  hillocks  of  sand,  cut  into  i:)ictur- 
esque  shapes  by  the  ijrairie  winds.  Across  the  northern  part  of  the 
county,  the  broad  valley  of  Green  river  is  level,  and  chiefly  composed  of 
swam])  lands,  of  which  there  is  estimated  to  be  some  lifty  thousand 
acres.  This  valley  is  rather  a  low,  wet,  swampy  prairie,  than  a  regular 
river  valley.  Green  river  enters  the  county  from  the  east,  about  eight 
miles  from  the  north-east  comer,  and  flows  almost  directly  west  across 
the  county,  through  the  second  tier  of  townships,  until  it  enters  Rock 
river,  a  few  miles  south-west  of  Colona.  For  a  part  of  this  distance,  it 
is  rather  a  succession  of  swamps  than  a  river.  At  other  places,  it  is  a 
broad  sheet  of  stagnant  water,  almost  lost  among  the  reeds,  rushes,  and 
tall  grass ;  but  towards  its  outlet  into  Rock  river,  these  waters  gather 
into  a  stream  of  considerable  size  and  depth,  with  scarcely  an  apprecia- 
ble current — a  slow,  lazy,  stagnant  stream,  oozing  along  amid  a  deposit 
of  black,  greasy  looking  mud — green  with  its  coat  of  August  scum,  a 
very  Styx  of  a  stream,  on  whose  filthy,  scummy  surface  intermittent 
fevers  and  agues  seem  to  play,  like  half-concealed,  restless  ghosts.     Such 
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a  stream  I  have  no\er  seen  Ix'foie,  not  even  excepting  the  liquid  mud  of 
tlie  reeatonica,  wliieh  latter  stream  has  a  decent  current  or  flow,  when 
compared  ^Yith  Green  ri^ cr.  And  yet  I  would  not  convey  the  idea  that 
Henry  county  is  an  unlie:iltliy  (■(ninty.  The  salubrious  air  other  broad 
prairies  (|uicl<ly  nrutralizes  any  miasmatic  intlncJiccs  thrown  off  by  this 
local  nest  of  levers.  If  Pandora's  box  itself  were  opened  on  one  of  our 
broad,  high  prairies,  the  spirit  ot  Health  would  drive  thence  the  whole 
brood  of  ills  and  woes  and  diseases  as  they  swarmed  forth.  The  Ed- 
wards rivt'r  flows  across  the  sontlici'u  part  of  the  county,  in  almost  the 
same  relative  position  that  (h-ecn  river  occn])ics  in  the  north.  The  sur- 
face between  the  two,  which  is  from  t\\('lve  to  fifteen  miles  wide,  is  a 
high,  dry,  rolling  prairie,  under  a  good  state  of  cultivation,  the  water- 
shed of  the  two  streams  running  not  far  from  the  middle  of  it.  The 
Edwards  river  hiis  a  bottonr  averaging  perhaps  a  mile  in  width.  This  is 
low,  but  not  so  wet  or  swampy  as  that  nC  (jreen  river.  Both  streams  are 
almost  timbciless ;  the  latter  almost  diies  up  in  the  summer  season,  but 
when  swollen  with  rains,  it  is  a  formidable  body  ot  watei'.  The  country 
rises  rapidly  from  the  lMlwar<ls  river  bottom,  assuming  almost  the  form 
ot  a  \n\\  i-an,i;e  of  undulating  bluffs  along  its  south  side.  The  southern 
])artor  the  county  is  of  the  sauie  ,neneral  eliaraeter  as  that  between 
these  two  streams,  except  the  south-east  corn(^r  township  of  Kewanee, 
which  is  siiniew  liiit  broken,  and  co\  ered  with  timber  where  nKJstbi'olvcn. 
K])ring  creek  is  a  deep  little  prairie  brook,  which  runs  towards  the  north, 
and  falls  into  (Ireen  river  twelve  miles  from  the  eastern  line  of  the 
county.     These  are  the  only  streams  of  conseijuence  iu  Henry  county. 

In  addition  to  the  scattering  timber  about  the  north-west  and  south- 
east coiners  ot  the  county,  iu  the  townships  of  Kewanee,  t'olona,  and 
ILmna,  the  broad  ex|)anse  of  prairie  is  discrsiiied  by  a  tew  beautiful 
groves,  many  of  them  sadly  marred  by  the  settlers"  axe.  Among  these 
are  ^^'llite  Oak  ('!ro\-e,  south  ot  the  \illagt'  of  And(n'er;  Snuar- Tree 
(h'ove,  east  of  Cambridge,  the  county  seat;  Hickory  (lro\'e,  not  far 
from  (ralva;  lied  Oak  (lro\e,  in  the  townslii]i  ot  Weller;  a  small  gro\e 
lu'ar  Councd  Hill ;  ami  se\'eral  small  barren  gro\-es,  whose  names  I  do 
not  now  rec(.)llect.  These  furnisli  a  lair  supply  ot  timber  for  their  imme- 
diate nei,i;l]))or]iood,  but  v,\\l  become  exhausted  in  process  of  time,  unless 
timl>ei-gi'owii]g  leceives  more  attention  on  our  ]irairies. 

In  an  ai;ricnUurat  p(Hnt  of  a-icw,  this  county  is  hard  to  excel.  Snch 
a  large  proportion  of  the  surface  is  under  cultivation,  that  its  grain-xiro- 
du(;ing  powei's  must  be  immense.  Such  being  the  case,  wealth,  and  a 
high  stat<'  ot'pio sperity,  are  found  to  characterize  its  citizens. 

Its  groves;  its  rolling  fertile  prairie  lands;  its  remarlcable  marshes 
along   Green   river,   being   a  continuation   of  the   famed   A^'innel)al;o 
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swamps;  its  few  sand-liills;  aiul  its  unequalled  Green  river,  are  the 
most  promiiieut  cliaracteristics  of  its  surface  topot;ia]iliy,  aud  do  uot 
diflcr  materially  from  those  of  adjoiniug  counties  north  and  east. 


(J  V  0  I  0  (j  i  cal    F<>  r  m  a  t  i  o  ii  .s . 

These  consist  of  the  usual  Quaternary  deposits,  the  lower  Coal  Meas- 
ure series,  and  some  low  outcrops  of  the  Hamilton  aud  Niagara  lime- 
stones. The  geology  of  the  county  at  tirst  thought  appears  quite  simple; 
but  the  paucity  of  stone  (piarries,  and  workable  outcrops,  over  most  of 
the  county,  makes  the  problem  more  difficult  than  one  would  at  first 
imagine  The  best  section  I  can  construct  will  give  the  formations 
about  as  follows: 

General  Section  of  County. 

Alluvial  deposits  and  Drift  clays 50  to  100  feet . 

Lower  Coal  ileasures 250  to  300     ' ' 

Hamilton  (Devonian)  limestone 20     ' ' 

Niagara  or  Le  Clair  limestone 15     " 

In  this  section  a  very  marked  hiatus  of  Illinois  rocks  will  be  observed 
between  the  Hamilton  limestone  and  the  Coal  Measures. 

Niagara  Limestone. — lu  the  bed  of  Rock  river,  where  it  first  touches 
the  north-western  boundaries  of  Henry  county,  and  from  thence  about 
half  way  to  Cleveland,  the  soft,  fine-grained,  yellowish  Le  Clair  lime- 
stone shows  itself,  and  is  quarried  during  low  stages  of  the  river,  at  one 
place  to  a  considerable  extent.  The  Coal  Measures  at  Aldrich's,  and 
Johnson  &  Kent's  coal  mines,  rest  directly  upon  this  member  of  the 
Niagara  limestone.  Except  this  limited  outcrop  in  the  banks  and  bed  of 
Eock  river,  this  formation  canuot  be  said  to  be  developed  in  the  coun- 
ty. At  ordinary  stages  of  water  in  that  stream,  the  outcrop  would  hardly 
be  detected.  With  the  exception  of  a  few  encrinite  stems,  no  fossils 
were  noticed  in  it. 

Hamilton  Omup. — On  descending  Kock  rixer  from  the  Niagara  out- 
crops, just  mentioned,  the  lower  division  of  the  Hamilton  limestone  is 
next  discovered,  commencing  in  the  bed  of  the  river  about  a  mile  and 
a  half  abo\'e  Cleveland,  and  continuing  as  the  river  flows  to  the  west 
line  of  the  county,  and  thence  west  at  intervals  across  Rock  Island  coun- 
ty. A  short  distance  above  Cleveland,  and  two  or  three  times  below 
it,  in  a  distance  of  three  miles,  a  short  axis  of  upheaval  appears  to  extend 
from  the  river  almost  south  across  Rock  river  bottom,  which  is  here 
three-fourths  of  a  mile  in  width,  and  runs  under  the  bluff  line.  At  these 
places  the  Hamilton  limestone  comes  to  the  surface  of  the  ground, 
where  the  rains  or  little  streams  have  removed  a  few  feet  of  the  top  soil. 
Tliese  axes,  or  undulations,  rise  twenty-five  or  thirty  feet  above  the  low 
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bottom  laud  of  Rock  river.  Between  are  depressions  or  troughs,  filled 
with  Coal  ^Measure  deposits.  The  heavy  seaiu  of  eoal,  worked  so  exten- 
sively at  rievehiiid,  rests  in  one  of  these  basins,  and  extends  half  way 
across  Itock  river,  resting  almost  directly  on  the  Hamilton  limestone. 
The  top  of  the  axis  spoken  of  above,  east  and  west  of  the  coal  basin,  is 
higher  by  several  feet  tlian  the  coal  seam.  Southward,  howe\'er,  the 
Coal  ^Measures  continue  nnijiterrupted  under  the  blufts  to  Coal  Valley, 
and  the  Minersville,  mines. 

These  natural  outcrops  of  the  Hamilton  limestone  are  massive  and 
solid  in  their  structure.  The  stone  breaks  with  a  smooth  conchoidal 
fracture,  almost  resend.ding  polished  marlile.  On  fresh  fractures,  the 
color  is  a  beautiful  bluish- white  or  pale  dove  color.  A  semi-transpa- 
rent, splintery,  horny  apjiearance  was  noticed  in  some  cases,  on  break- 
ing a  rock  to  pieces  witli  smart  blows  of  the  hammer.  No  fossils  were 
observed.  Indeed,  the  lower  portion  of  this  rock  is  almost  devoid  of 
organic  remains. 

AVhile  making  these  observations,  parties  were  engaged  in  boring 
an  artesian  well,  two  miles  above  Cleveland.  Prospecting  for  petro- 
leum and  coal  was  the  object  of  the  boring.  Any  practical  geologist 
coidd  have  told  the  proprietors  that  their  liopes  would  not  be  realized, 
and  that  their  labor  and  money  was  being  foolishly  expended.  In  con- 
nection, howe\er,  with  the  geology  of  this  part  of  tlie  county,  they  made 
an  interesting  hole  in  the  ground,  of  which  the  following  is  the  best 
section  I  could  obtain. 

S'ftivii  of  AyU'-^ian  well  near  CUcdand. 

1.  Black  earth,  jilhn);il  rtppttnit   ]'.:  feet. 

2.  Black  and  il.irki'.ijiin-il  sliali-s  and  slate IS      " 

3.  DarkliniiMtnne,  caji  rnrk  ot  ( 'Irveland  ciuil - ;i     '' 

4.  Limestone  (inolialily  Hamilton  and  Niagara) - 3!ld 

5.  Soft  shale  (probahly  Cincinnati  yruup) 77     ' ' 

At  this  depth  the  drill  struck  a  shaip,  liard  rock,  with  sandy  grit  in 
it.  How  much  deeper  this  well  was  put  down  I  luive  not  ascertained. 
Aniitlier  artesian  well  was  [lut  down.  Just  north  of  KewaiU'e,  to  a  depth 
of  six  hundred  feet,  in  search  of  water,  I  believe.  No  accurate  record 
of  strata  bored  through  was  kept.  Thiee  hundred  and  fifty  or  four  hun- 
dred feet  of  the  bottom  penetrated  a  hard  light-colored  limestone,  being 
perhaps  I  lie  same  formations  passed  throngii  in  tlie  lower  part  of  the 
Cleveland  well.     This,  however,  is  oidy  conjeetuie. 

Coal     J/  (■  (I  s  u  r  c  s  . 

A\'ith  the  excejition  of  the  formatiims  just  described,  the  whole  county 
is  underlaid,  ))elow  the  usual  drift  deposits,  by  the  lower  Coal  Measures. 
It  is  quite  ditficnlt  to  obtain  a  correct  knowledge  of  the  local  extent  of 
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particular  deposits,  on  account  of  tlie  scarcity  of  outcrops.  In  otlicr 
counties  the  raikoads  and  the  streams  nearly  always  exiiosc  tlic  u]>|i('r 
rock  Ibrmatious,  and  give,  in  their  cuts  and  baidjs,  well  uuirked  outcrojis. 
In  Henry  county,  the  railroads  only  attord  a  few  clay  cuts,  not  once  ex- 
posiug  any  rock  formation.  The  ri\-er  banks  of  Green  aud  the  Edwards, 
aie,  if  possible,  still  more  unfavorable  for  geological  examinations.  Not 
once,  so  far  as  I  know,  do  the  banks  or  bends  of  these  streams  afford 
good  outcrops  of  even  the  sandstones  and  limestones  of  the  Coal  j\Ieas- 
nres.  Large  portions  of  the  county  are  utterly  without  stone  quarries 
of  any  kind.  In  a  few  places  fragmentary  outcrops  of  rotten  sandstone, 
or  defective  shaly  limestone,  occur ;  and  in  a  very  few  localities  limestone 
or  sandstone  is  quarried  in  abundance.  I  shall  first  speak  of  these  out- 
crops, before  attempting  to  describe  and  trace  the  coal  seams. 

ISandstone. — Overlying  the  lower  coal  aud  its  roof  of  black  shales  and 
dark  limestone,  is  a  heavy  deposit  of  ('oaise-grained  sandstone.  The 
rock  is  gritty,  not  very  hard,  of  a  cieamy-brown  or  dirty-whitish  color, 
and  greatly  resembles  the  sandstone  deposit  north  of  Morrison,  except 
that  the  soapstone  seams  are  wanting.  Three  miles  below  Cleveland, 
in  the  face  of  the  river  bluffs,  but  near  their  base,  and  at  several  jjlaces 
below  or  farther  down  the  river,  the  outcrop  is  conspicuous,  and  has  been 
quarried  for  local  uses.  The  outcrops  are  partly  hidden  by  talus ;  but 
the  sandstone  at  these  localities  seems  to  be  from  twenty  to  thirty  feet 
thick.  This  same  sandstone,  on  a  line  westward,  outcrops  heavdy  at 
Camden,  at  Hampton,  and  opposite  the  latter  place  in  Iowa.  At  the 
latter  place,  some  fine  specimens  of  Jji'pUlodciuh-oii  were  found  some  years 
ago.  The  principal  outcrops  about  Cleveland  are  on  sec'tions  '2(i  and  35 
of  township  17,  range  1  east.  At  Moline  it  also  outcrops,  and  at  Hamp- 
ton, it  covers  a  thin  coal  seam  or  trace  of  coal.*  At  Camden,  the  coal 
seems  to  be  above  the  heaviest  body  of  sandstone.  At  Hickory  <!ro\e 
there  is  a  light  sandstone  outcrop,  not  veiy  thick  ;  stone  poor  ixuality  ; 
quarried  by  neighboring  farmers.  In  the  valley  of  Green  river,  up  the 
latter  valley,  and  into  the  bluffs  of  jMineral  creek  about  ]\liuersville,  the 
same  bed  of  sandstone  shows  itself  in  several  places.  The  outcrops  here 
run  from  se^en  to  twelve  and  twenty  feet  thick.  Oji  section  3  in  the 
township  of  Munson,  and  not  far  from  Cambridge,  some  jjoor  sandstones 
are  quarried.  In  the  shaft  of  the  Piatt  Coal  Company,  just  east  of  Ke- 
wanee,  thirty  feet  of  heavy  sandstone  was  struck  immediately  overlaying 
the  coal  seam  at  the  bottom  of  the  shaft,  but  this  bed  is  about  a  hun- 
dred feet  below  the  surface.t    In  the  vicinity  of  Eed  Oak  GroAc,  a  thin, 

*Non5. — We  think  Mr.  Shaw  has  here  confounded  two  distinct  beds  of  sandstone,  that  at  ('amden 
being  below  the  main  coal  seam,  instead  of  above  it.  The  sandstone  above  the  coal  is  a  mncb  more 
durable,  and  is  generally  a  harder  rock  than  the  bed  below.  A.  H.  W. 

tNOTE. — This  sandstone  overlies  coal  5  or  6  and  is  at  least  one  hundred  and  fifty  feet  above  either  of 
the  beds  outcropping  in  the  vicinity  of  Camden,  Moline  or  Carbon  Cliif.  A.  H.  W. 
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rotten  carbouiferoiis  sandstone  has  been  quarried  by  the  farmers,  and 
used  tor  farm  purposes.  One  we]]  was  wiilled  witli  this  material.  The 
wall  deraycd  or  rotted  down,  and  the  well  caved  in  after  it  had  been  in 
use  for  a  series  of  years.  On  section  20,  on  Bpring  ereek,  in  the  town- 
ship of  Atkinson,  there  is  a  small  stoiu-  quarry,  but  my  notes  on  its 
eliaraetcristies  have  been  misplaced  or  lost. 

These  are  the  best  t]"icin;;s  I  lla^•e  been  able  to  make  of  this  bed  of 
sandstone.  Its  place  in  the  .^eolo^ica)  sei'tion  of  the  comity  seems  to 
lie  abo\'e  the  liea\'y,  lo\\'er,  woikalile  seam  of  coal,  sometimes  separated 
therefrom  by  shales  and  limestone,  and  sometinn.'s  appeariuij-  to  lest 
almost  directly  on  the  coal.  Its  position  is  by  no  means  constant,  how- 
ever. It  is  also  almost  uufossilitcrous.  A  few  tracings  of  <_'ahtii>itv!i 
and  LipidiiiJijiilnin  were  the  only  or.t;anic  remains  I  couhl  find  in  this 
deposit. 

Lhncntone  of  the  Loirvr  Cmil. — The  "  (Mp  rock"  over  some  of  the  coal 
mines  is  a  dark  colored,  almost  black,  and  sometimes  shaly  limestone, 
in  which  is  frequently  found  a  small  and  beautiful  Fnxhictns.  The  coal 
seam  at  Aldrich's  miiie  is  o\er]aid  by  a  thin  stratum  of  shah',  which  is 
cai>pcd  by  a  hard,  blue,  shelly  limestone.  ^This  limestone  is  (jnariiedin 
small  qu;intities  here,  and  sold  at  n  hif^h  jirice  to  neighborinj;'  farmers. 
.\t  (_'le^'eland,  the  coal  seam  is  stripped  of  its  superficial  covering;-  over 
se\'eial  acres  in  extent.  The  limestone  is  more  massiv<'  here,  not  quite 
so  dark  in  color,  and  rests  almost  directly  upon  the  eonl.  Hundreds  of 
cords  of  it  are  stri]iq)ed  from  the  coal.  The  deposit  is  Irom  one  to  two 
feet  thick,  and  great  quantities  arc  sold  at  lemuncrative  prices.  ]jarge 
numbers  of  the  heavier  ston(_-s  thus  quarried  are  to  be  used  in  the  rail- 
road bridge  to  be  built  across  Ilock  ri\-er  at  this  place.  Immense  slabs, 
more  than  a  foot  in  thickm/ss,  obtained  at  the  lower  opening,  are  piled 
over  an  open  space,  ready  to  be  translerred  to  the  piei's  in  the  ri\'t'r. 
Sonu'  of  these  show  signs  ot  criuidiliiig  round  the  edges,  as  if  the  tooth 
of  time  had  gnawed  into  their  surface.  \\'e  doubt  whether  they  will 
]irove  entirely  satisfactory  tor  i-ailroad  masonry.  ^Vliove  this  massi\e 
strata,  and  separated  fidin  it  l)y  from  tour  to  se\'en  feet  ot  slmles  and 
black,  hardenefl  cai'boiia</eous  mud,  is  another  strata  of  lighter-colored, 
thin-beihlcd,  shaly  limestone,  which  is  also  cor<led  up  and  sold  lor 
lighter  masonry.  The  supply  of  stone  thus  obtained  at  these  c()al  mines 
is  \('ry  considerable.  jVbout  ^linersville  the  same  limestone  is  found 
in  connection  with  the  coal  seam,  and  a  section  here  would  be  very  similar 
to  the  (Joal  \'alley  section,  exceiit  the  sandstone  above  spoken  of. 

Along  the  banks  of  (lenesc.'o  creelv,  a  little  south-west  of  the  city  of 
(ieneseo,  theie  is  a  A'Ciy  curious  ontcroiMif  stone,  which  has  been  worked 
to  some  extent  in  former  years.  The  top  of  the  stratum  is  a  sandstone 
for  about  two  feet  in  depth.     It  then  grndually  changes  into  a  Mue,  coni- 
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p;ift,  or  (lark -colored  liiiicstoiic,  liaviii.u-  a.  nodular  or  coiicrclioiiajy  ap- 
pearance. The  whole  rests  on  sexcral  Icet  of  compact,  hardened  car- 
bonaceons  nind.  But  the  most  curious  deposit  in  this  inteicsfiui;- 
locality  is  a  thin  stratum  of  "cone  in  cone,"  outcropping;'  in  the  yellow 
clay,  several  feet  abo\e  the  top  of  the  sandstone.  The  stratum  is  liom 
two  to  four  inches  thick,  has  a.  woody  or  fibrous  texture,  the  ^lain  run- 
ning vertical  to  the  plane  of  stratification;  on  being  dug  from  the 
ground  it  falls  into  small  blocks,  haA  ing  the  appearance  of  wood  split 
from  a  thin  section  of  a  large  tree.  In  one.  or  two  of  the  low,  rain- 
washed  hills  in  that  \icinity,  I  noticed  this  same  outcrop,  with  no  signs 
of  the  underlaying  rocks.  Large  quantities  of  this  "cone  in  cone"ha\'e 
been  gathered  up  for  cabinets.  Its  resemblance  to  petrifactions  of  wood 
is  very  complete. 

The  Coal  Seums. — In  the  north-western  part  of  the  C(auity  there  is 
one  heavy  coal  seam,  well  developed,  and  worked  to  a  large  extent.  In 
the  south-eastern  part  of  the  county',  and  extending  up  through  its 
central  portion,  there  are  two  seams,  the  lower  of  \Ahich  is  largely 
mined.  Commencing  with  the  former,  and  at  the  outcrop  highest  up 
liock  liver,  within  the  county  limits,  we  find  onrsclxes  at  .Vldrich's 
mine,  on  section  'Ji,  towmship  IS,  range  2  east.  The  coal  is  here  about 
four  feet  six  inches  tliick.  It  is  oxcrlaid  by  a  few  indies  of  darlc  shale, 
and  this  is  in  turn  capped  by  the  thin  stratum  of  black  limestone,  spoken 
of  above.  A  bed  of  ordinary  tire  ctay  lies  under  the  ct)al.  The  mint;  is 
opened  into  the  fioint  of  a  hill,  uyy  a  wooded,  romantic  ravine,  about 
one-half  mile  from  Eock  river,  which  here  washes  the  base  of  the  blufls. 
A  steam  engine  pumps  out  the  water,  and  draws  the  coal  ears  up  an  in- 
clined plane.  The  drift  extends  toward  the  south  at  a  heavy  dip  near 
its  opening.  The  mine  has  been  worked  for  many  years.  The  coal  is  a 
bright,  moderately  hard,  thin-seamed  coal,  with  carbonaceous  clod  be- 
tween the  seams,  and  vertical  markings  of  carbonate  of  lime  in  the  per- 
pendicular openings.     The  following  analysis  shows  its  composition. 

SpC'Lific  gravity 1  261 

Loss  in  coking  43.1 

Total  weiglit  of  coke SB  9 

100.0 

AN.VIA'SIS  : 

Moisture CO 

Volatile  matter.? 37 . 1 

Carbon  in  coke 4f)  9 

Brown  ash 7  0 

100.0 

This  analysis  was  made  for  the  State  by  ]\Ir.  Pratten,  I  believe,  and 
gives  the  general  character  of  the  coal  in  tiie  north-western  part  of  the 
county.  An  approximate  section  at  this  coal  mine  gives  about  the  fol- 
lowing figures  : 
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Drift  i-hvyB  of  blnffs,  li^lit  color 50  to  70  feet. 

Dark,  slielly  lirapstoue 2     " 

Slinle  and  black  slate 6  inches. 

Co.il  (Xo.  1) 41  feet 

lii e  clay 10 

All  aliove  tlic  "water  level  of  tbe  river. 

Half  a  mile  below  Aldricli's  mine  is  tlie  drift  of  oNIessrs.  Jolmsoii  & 
Kent.  Tlie  ni)per  part  and  outer  ed.t;t's  of  tlie  seam  here  jjass  into  a 
A'ery  solid,  sliiniiii;'  eanuel  eoal,  with  smootli  surface  and  eouclioidal 
fracture.  jMessrs.  Johnson  &  Kent  belii^'ve  the  seam  is  not  identical 
with  the  one  worlced  at  Aldrieh's  mime.  Tlie  loof  is  of  soaiistone  and 
shale,  and  there  are  some  indications  of  two  seams,  ten  or  twelve  feet 
apart,  but  approadiinj;-  each  other  under  the  hill.  There  is,  evidently, 
some  local  disi)laccineut  hel■l^  and  probably  a  local  sejiaration  of  the 
seam,  such  as  is  witnessed  occasionally  in  workini;'  the  Coal  Valley 
seam. 

The  next  important  worhable  locality  is  at  Cleveland.  Here,  most  of 
the  coal  is  quarrud,  not  iniiicil.  The  surface  dc[iosits  arc  strijiped  otf, 
r.\]io.sing'  the  seam,  which  is  from  four  and  a  half  to  five  and  a  half  feet 
thick.  The  quality  of  the  coal  is  similar  to  that  at  Goal  \'allcy,  except 
that  it  is  a,  little  better.  Tlie  ash  is  not  so  red,  in  fact  is  almost  white, 
and  this  is  probal.ily  the  better  steam  coal. 

Sciilon   at  Clci-elaiid.  fmin  the  top  of  Rock  Itirfr  Bluffs. 

1.  Blullclay.s  of  the  drift 50  to  liO  feet. 

M.  \\'liilish-l)rn\rn,  euai.so  .^and^tnne - 20    '  '  '.^■"'i      '  ' 

;i.  Gravel  Ijeil  of  (lehre  e..l(.r 2    "     5      " 

4.  Carb;iiiaeeiiii.-^  black  sliale 3      ' ' 

'>.  Black  limestone   - 2      '  ' 

6.  Coal  Neam 5      '' 

7.  File  rlay 12      " 

B.  Hamilton  limestone Bottom. 

Tliree  or  four  mines  are  1  icing  worked  in  close  proximity  to  each  other. 
Taylor  Williams  Las  a  steam  engine  in  oiieiation,  and  he  btith  stri|is 
the  seam  and  runs  slanting  drifts  into  it.  Mr.  Stokes  and  Mr.  -letfer- 
son  Taylor  also  mine  to  some  extent.  The  liasin  or  liollo^\',  between  the 
two  uplifts  of  the  Hamilton  ]iniestoiie,in  which  this  Cle\'eland  coal  seam 
is  found,  is  narrow  at  the  place  Mhere  tlie  mines  are  worked,  being  only  a 
few  hundred  rods  wide,  and  coming-  to  almost  a  poiut  in  the  bed  of  Ilock 
river.  The  ciial  seam  widens  out  towards  the  south,  but  becomes  thin 
-\^■llel■e  it  runs  under  the  ri\er  blurts.  Still  farther  south,  and  about  two 
and  a  half  miles  from  the  Cle\'eland  coal  ((uariies,  is  the  Green  liiver 
Valh.'y,  which  interscets  the  Itock  Iv'iver  \^alley  a  \\-\\  miles  below.  This 
(irecn  liiN'cr  \^allcy,  lor  se\-cral  miles  round  Oolona,  is  all  underlaid  by 
the  Cleveland  coal  seam.  The  south  slope  of  the  l>luff  range  between 
Jti.ick'  river  anil  Green  river  at  this  ]ilace,  where  prospectcil  by  borings, 
also  shows  the  seam  or  traces  of  it,  at  many  places.     The  same  seam 
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outcrops  and  is  mined  extensively  on  Mineral  or '  K'  InrilMr  sontli, 
and  at  Coal  Valley,  south-west  a  lew  miles.  On  the  Green  ri\'cr  bot- 
tom— the  underlaying-  rock — the  cap  of  the  coal  scam  is  from  scncii- 
tecn  to  twenty  feet  below  the  suifiice.  The  seam  at  Chn-eland  furnishes 
one  tou  and  a  half  of  coal  to  the  sui>erflcial  square  yard  of  its  surface. 
The  section  there  made  will  gi\'e  a  general  idea  of  the  Coal  Measures 
on  ]\Iiueral  creek,  farther  south,  and  for  the  rest  of  the  north-western 
part  of  the  county.  ]No  two  sections,  of  course,  would  be  exactly  alike ; 
but  the  resemblance  would  be  very  marked. 

The  superficial  extent  of  coal  lands,  underlaid  by  this  coal  seam,  ex- 
tending from  Cleveland  around  by  Mineral  creek,  Miuersville,  Coal 
Valley,  and  Green  Eiver  Valley,  so  far  as  now  prospected,  contains 
perhaps  some  forty  thousand  acres.  On  a  railroad  and  coal  land  map, 
made  by  the  chief  engineer  of  the  railroad  about  to  be  built  aloug  Rock 
river,  some  fourteen  sections  and  parts  of  sections  are  marked  as  under- 
laid by  coal  in  township  17,  range  2  east ;  in  township  17,  range  1  east, 
some  twenty-two  sections  and  parts  of  sections  are  similarly  marked  ; 
in  township  17,  range  1  west,  some  ten  sections  and  parts  of  sections 
are  marked  as  containing  coal  underneath  ;  in  township  16,  range  1 
west,  five  or  six  sections  are  siiniliarly  marked  ;  in  the  same  townshiji 
and  range  east,  three  sections  are  coal  laiuls  ;  in  township  18,  range  2 
east,  some  ten  more  sections  are  supposed  to  be  underlaid  partially  by 
coal.  These  east  ranges  are  in  Henry  county ;  the  west  ones  are  in 
Eock  Island  county.  The  Cleveland  mines  are  in  township  18,  range  3 
east.  Other  sections  will,  no  doubt,  be  found  containing  coal  in  this 
vicinity.  Of  course,  all  the  above  marked  coal  lands  are  not  underlaid 
by  heavy  coal  deposits.  Wherever  coal  or  its  traces  were  detected  by 
the  engineer  in  charge — Mr.  J.  C.  Abbott,  to  whom  I  am  under  many 
obligations,  for  favors  extended — the  same  was  marked  coal  lands  on 
the  map.  My  own  personal  examinations  confirm  the  general  correct- 
ness of  this  map. 

The  following  worked  mines  in  this  coal  field  should  not  be  passed 
over  without  notice.  On  or  between  sections  17  and  18,  township  17, 
range  2  east,  Mr.  Shepherd  is  successfully  operating  several  shafts; 
on  section  22,  township  17,  range  1  east.  Perry's  mine  is  also  now  in  suc- 
cessful operation;  Glen's  mine,  on  section  20,  in  the  same  town  and 
range,  and  some  mines  on  section  21,  township  17,  range  1  east,  now 
are  or  have  been  successfully  worked.  The  seam  is  from  four  to  six 
feet  thick  in  this  group  of  mines.  It  lias  an  easterly  dip,  and  ajiiiears 
to  be  lower  at  Shepherd's  mines  than  at  the  mines  of  Mr.  Perry. 

In  one  of  these  mines,  where  a  drift  is  driven  into  the  seam,  the  coal 
is  separated  into  two  bodies,  the  upper  three  feet  thick,  the  lower  two 
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feet,  separated  at  the  oiiterop  by  seven  feet  of  clay  parting.  These  two 
parts  of  the  seam  a])proaeh  each  otlier  under  t]ir  hill,  and  unite  in  a 
distance  of  about  six  liundrcd  feet. 

^Shepherd's  mines  are  located  about  two  miles  south  of  Green  Itiver 
Stafitin,  on  flie  railroad.  He  is  operatin.u'  two  shafts,  and  drivin.n  one 
drift  mine.  The  shatts  arc  sunk  nc:ir  the  base  of  .Mineral  creek  blidfs. 
The  roof  here  is  st.nie,  same  as  at  Cleveland.  The  shafts  are  about 
sixty  feet  deep.  The  co,d  seam  is  thickest  on  bottom  or  low  laud,  and 
thins  when  toUowed  under  the  hills,  same  as  at  Cleveland.  One  shaft 
is  operated  by  a  steam  engine,  one  liy  agin;  both  have  what  the  miners 
call  a  ''  sump"  in  the  bottom,  for  convenience  hi  liftbig  water  out  of  the 
mines.  The  drift  is  an  iiicbned  plane,  extending  from  the  surface  to 
the  level  of  the  coal.  Tiie  heavy,  overlaying  sandstone  is  higher  above 
the  coal  than  at  ( 'leveland.  The  shafts  and  drifts  both  extend  into  the 
same  sea.m.  The  coal  is  supposed  to  be  stronger  and  duller  in  color  than 
that  mined  at  Cle^■eland.  In  Shepherd's  urines  there  is  a  black  shale 
in  places  below  the  coal. 

At  ."\liners\1lle,  the  mining  was  all  done  by  driving  drifts  into  the 
seam  from  and  near  its  outcrops.  These  mines  are  well  worked  out. 
Others  may  be  fjund,  when  the  demand  for  coal  >iecomes  greatei-.  The 
competition,  at  the  jU'esent  time,  lietween  Cleveland  and  ]Mincrsville 
coal  on  the  one  hand,  and  (\y.d  Valley  coal  on  the  other,  is  spirited. 
Thi;  latter  has  a  little,  and  but  little  advantage,  in  the  item  of  trans- 
portation to  market. 

Perry's  mines,  almost  adjoining  the  latter  mines,  still  furnishes  c<ial  in 
paying  (piantities.  This  mine  is  also  reached  by  drifting  into  tlii'  coal 
seam.  The  most  noticeable  feature  here  istht^  liasins  or  "horsebacks," 
filled  with  a  conglomeration  of  nodular  nuisses  of  clay  and  sulphuret  of 
iron,  which  are  characteiistic  of  this  mine.  Some  of  them  are  several 
yards  iu  extent. 

The  seam  under  Green  river  and  its  valley,  in  the  towiishijis  aliove 
named,  (■ontains  a  great  deal  of  coal  ;  but  the  root  is  poor.  This  has 
prevented  its  being  strongly  worlvcd. 

From  what  has  been  said,  it  will  now  be  seen  that  theie  is  a  large 
srrpply  of  coal  stored  n\\;\\  in  the  north-western  part  of  Henry  county, 
for  the  present  and  for  future  generations.  The  mineral  resmu'ces  of 
this  part  of  the  county  will  not  soon  be  exhausted,  but  will,  as  they 
now  are,  continue  to  be  a.  source  of  «'ealth  and  material  xirosxu'rity  to 
the  county. 

Aufither  hca\y  coal  dc'ixisit  lies  ia  the  south  eastern  part  of  the  coiudy 
about  Gidva  and  Kewanee.  lict^een  this  and  the  Cle^'eland  and  ^lin- 
eral  creek  nanes,  and  o\'er  a  diagonal  strip  across  the  county  fi'om  the 
noi-th-west  to  flu;  south-east  C(nner,  whiclt  averages  from  ten  to  fifteen 
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milos  ill  widtli,  coal  lins  been  found  in  many  i)lac.e.s.  The  seams,  how- 
ever, are  thinner  tlian  at  the  two  conieis.  Some  of  the  shafts  lia\e  been 
aban(hined,  and  some  never  were  worked  at  all.  I  i)ii)])()sc  to  briefly 
notice  some  of  tlie  coal  jniues  discovered  in  this  portion  of  the  county, 
before  describing  the  important  coal  mines  about  (ralva  and  Jvewanee. 

.Vl)out  one  and  a  half  miles  north-west  of  (leneseo,  there  in  an  aban- 
doned shaft,  where  a  coal  seam  from  one  and  a  half  to  three  feet  thick 
was  found  at  a  depth  of  about  sixty  feet.  This,  I  belie\'e,  is  the  old 
Allen's  mine.  Indurated  clay,  limestone  and  sandstone  were  all  pen(!- 
trated  in  sinking  the  shaft.  The  coal  was  of  good  quality;  bright  iri- 
descent in  color;  hard,  even  fracture,  and  rhomboidal  cleavage.  The 
scam  was  considered  too  thin  for  profitable  working. 

At  ^Vtkinsou,  the  next  station  east  of  (ieneseo,  on  the  liock  Island 
and  Chicago  Eailroad,  the  well  dug  to  supply  the  large  steam  mill  stand- 
ing near  the  depot,  passed  through  a  seam  of  coal  three  feet  thick,  and 
twenty  teet  below  the  surface.  One-half  mile  east  of  this  well  there  is 
a  shaft  still  worked,  out  of  which  has  been  taken  about  ten  thousand 
bushels  of  coal.  The  seam  is  here  three  and  one-half  feet  thick,  and 
twenty-two  feet  below  the  surface,  and  is  operated  by  a  horse  gin.  There 
is  in  this  locality  a  good  slate  roof  over  the  coal,  ten  feet  thick,  and  it 
is  undeilaid  by  a  bed  of  fire  clay. 

About  four  miles  north-west  of  (Cambridge,  in  the  township  of  Oscoe, 
Jlr.  A.  A.  Crane  has  put  down  a  coal  shaft,  striking  a  seam  from  thirty- 
two  to  thirty-six  inches  thick,  at  a  depth  of  eighty-seven  feet.  The  seam 
appears  to  thin  out  towards  the  north  and  thicken  towards  the  south. 

On  the  farm  of  Samuel  Dixon,  in  ilunson  township,  eight  miles  east 
of  Candjridge,  coal  is  mined  to  some  extent,  the  seam  being  the  same 
as  at  Atkinson,  and  twenty-four  feet  below  the  surface.  Two  miles  south 
of  Cambridge,  a  shaft  was  being  put  down,  when  I  was  there.  Aboring 
previously  made  was  reported  to  have  indicated  coal,  at  a  depth  which  I 
do  not  now  remember. 

Coal  is  mined  in  this  vicinity  about  liound  Grove,  eipially  distant 
east  from  Cambridge  and  north  from  Galva,  and  in  considerable  quan- 
tities. It  is  hauled  in  wagons  to  Camljridge  and  over  the  surrounding 
prairi(^s,  and  thus  finds  a  ready  market  at  the  mines. 

In  a  few  more  places  over  this  broad  strip  of  country  between  Cleve- 
land and  Kewanee,  coal  has  been  discovered;  but  suflicient  has  been  said 
to  indicate  the  general  character  of  the  seams  here  mined.  I  come  now 
to  the  most  extensively  worked  locality  in  the  county,  and  perhaps  the 
heaviest  deposit  of  coal  within  its  limits.  Galva  and  Kewanee,  both  in 
the  south-eastern  corner  of  the  county,  but  a  few  miles  apart,  are  widely 
known  as  coal  mining  localities ;  but  at  the  latter  i)lace  the  mines  are 
worked  to  much  the  greatest  extent.    Five  or  six  shafts  are  put  down 
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at  Galva.,  known  as  the  shafts  of  Messi's.  Knox  &  Co.,  Cummings,  .Tolin- 
son,  Lindsey,  and  Baruum.  Tlic  foUowiiii;  section,  made  at  one  of  them, 
illustrates  the  character  of  all.  They  are  in  a  .uroup,  within  a  radius  of 
a  mile  or  two,  and  are  as  much  alike  as  coal  shafts  usually  are,  i^enetra- 
ting  the  same  seam,  and  put  down  near  together  through  essentially  the 
same  formations  and  superficial  deposits. 

Section  of  Galra  Coal  Mines. 

1.  Yellowish  drift  r\ay 32  feet. 

2.  Hard  rock,  bottom  softer  and  sandy 12     " 

3.  Soajistoue,  top  ligh*^  color,  bottom  dark  color  ----- 14     ' ' 

4.  Black  or  dark  colored  slate 2     ' ' 

5.  Coal,  with  clay  seams  jSTo.  6 « 4     ' ' 

6.  Fire  clay,  about 9     ' ' 

The  coal  here  is  of  good  quality,  and  similar  to  the  Kewanee  coal. 
The  seam  is  })roliahIy  identical  with  coal  Xo.  6,  of  the  general  section  of 
the  Illinois  (-'oal  Measures.  AtGalvathe  clay  and  shale  partings  are 
not  so  well  marked  as  at  other  lioiiits,  and  at  some  of  the  shafts  indi- 
cations of  cannel  coal  may  be  seen  along  the  top  of  the  seam. 

At  Kewanee,  much  capital  is  employed  in  the  coal  mining  business. 
During  the  past  year  (LS()7)  fitty-tliree  thousand  tons  were  raised  here,  of 
which  thirty-two  thousand  ^^ere  sliipped  on  the  Chicago,  Burlington  and 
Quincy  Ifailruad  to  various  points,  fourteen  thousand  were  used  by  the 
railroad  company,  and  seven  thousand  were  used  for  home  comsump- 
tion  in  Kewanee  and  iiei.iihborhood.  The  revenue  thence  derived, 
amounted,  during  the  >car,  U>  ovev  one  hundred  and  forty  thousand 
dollars.  The  productive  mines  are  within  a  radius  of  three  miles  north 
and  east  lit  the  town.  ^Vitllin  this  small  area,  some  eight  shafts  have 
been  put  down,  and  twenty  drifts  driven  in.  The  shafts  are  sunk  from 
the  g(;neral  le\-el  lu'  face  of  the  country;  the  drifts  are  driven  ujion 
the  outcrops  in  some  deej)  ravines,  passing  up  from  a  good  sized  brook 
three  or  four  miles  north  of  the  town.  The  face  of  the  country,  among 
these  mines,  is  i<)ur;'h,  and  covered  witli  a  scattering  growth  of  barren, 
oak  timber. 

The  shafts  are  operated  by  the  following  companies  and  individuals; 
The  Piatt  C'oal  Company,  31essrs.  Walker  &  Co.,  Breckens  &  King, 
j\lcCartey  &  Kirby,  K.  ^Inrchison,  ,T.  C.  Bowerman,  IT.  ^lartin,  W.  S. 
(!arnly,  and  one  or  two  others  of  less  note.  Of  these,  the  Piatt  (-'oal 
Mining  Company,  whose  mine  embraces  about  one  thousand  acres  of 
land,  kicated  one  mile  east  of  the  village,  does  by  far  the  largest  busi- 
ness, and  by  some  arrangement  handles  and  markets  all  the  coal  dug  in 
all  the  mines  in  this  vicinity.  Their  shaft  is  near  the  railroad  track,  and 
they  have  a  very  convenient  mode  of  loading  the  coal  into  the  cars. 
At  the  depot,  there  is  also  a  large  ele\'ator-.shaped  building,  used  for  the 
purpose  of  feeding  passing  locomotives  with   their  supplies  of  coal. 
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A  sertion  ot'lliose  iiiiiu's,  uiaiU'  at  the  Piatt ('(lal  C'.()m]>aii,vV  shaft,  is  as 
follows: 

1.  Soil,  subsoil  aud  yellow  I'liiy _ 5   U-rl 

2.  Oily  looliiiiii'  quiuksaiid _ _ 20  ' ' 

3.  Soapstoue,  light  auil  dark  color 2^1  '' 

4.  Upper  coal  seam  ;No.  7 2i  ' ' 

5.  Fire  clay 10  " 

6.  Soapstone ?  " 

7.  SandstoDC,  same  aa  at  (!;alva 30  '' 

e.  Middle  coal  seam  >;  0.  6 4?,  " 

9.  Alternating  soapstone  and  sandstone 80  " 

10.    Carbonaceous  shales  and  coal  traces  (iSTo.  4  ?) A  few  inches. 

The  four  and  a  half  foot  vein  is  the  same  as  the  Galva  seam,  and  is, 
probably,  iudentical  with  the  u]iper  seam  at  La  Salle,  and  with  coal 
ZS'o.  6  of  the  general  section  of  the  State.  The  upper  seam,  some  forty- 
two  and  a  half  feet  above  the  lower,  is  perhaps  Xo.  7  of  the  same  section. 
The  lower  eighty  feet  of  the  foregoing  section  was  prospected  by  borhig 
an  artesian  well  in  the  bottom  of  the  Goal  Company's  shaft,  and  ought 
to  be  regarded  with  some  doubt  as  to  whether  it  shows  correctly  the  in- 
dications of  coal  in  the  bottom.  The  bed  of  quicksand  or  shifting  sand, 
Xo.  13  of  above  section,  was  struck  near  the  dei)ot,  in  a  shaft  now 
abandoned. 

The  supply  of  coal  at  Kewanee  and  vicinity  is  xery  large,  and  will 
not  become  exhausted  for  many  ye;irs.  Xewly  discovered  mines  will 
replace  those  worked  out,  and  the  revenue  derived  from  this  deposit  of 
mineral  wealth  will  build  Kewanee  into  a  place  of  con.se(iuence. 

In  Xoravood's  report  upon  Illinois  coal,  I  find  a  description  and  ana- 
lysis of  cannel  and  bituminous  coal,  taken  from  the  same  scam,  at  a 
place  then  called  "Serrell's  mine,"  Avliich  it  may  be  well  to  insert,  in 
this  place,  for  convenience  of  reference  : 

Serrt^U's  Mine,  Keioanee. 
"Thickness  of  the  bituminous  portion  of  the  bed,  four  feet,  underlaid  with  lire  clay.  Coal  bright 
and  dull  in  alternating  layers ;  hard,  compact  fracture  tolerably  even.  Contains  thick  seams  of  car- 
bonate of  lime,  which  cross  each  other  at  nearly  right  angles,  causing  the  coal  to  break  into  slightly 
irregular  cubes.  Has  sulphiiret  of  iron  disposed  both  horizontally  and  vertically.  The  layers  of  coal 
are  thick  and  separated  with  cai-bonaceous  clod.    Coke  very  bright  and  good,  but  swells  in  coking. 

Specific  gravity 1 .  232 

Loss  in  coking 49  2 

Total  weight  of  coke 57  8 

100.0 

ANALYSIS ; 

Moisture 0.0 

Volatile  matter 33.2 

Carbon  in  coke 52.8 

Ashes  (gray) 5.0 

100  0 
Carbon  in  the  coal 52.2 
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Cannel  C'(j"1  in  same  Si'ain. 
Thickness  of  lln-  bed  from  oiuht  inrlir's  in  luic  fnut ,  nvi'vliiiil  with  bhick  slate ;  iiQflwrlaid  with  four 
fci-t  of  bituminous  tnal.  No  analysis  cpf  tliis  ma]  has  ycl,  beiiii  iiiaiir  ;  but  jud;j;ins  from  ifs  trxtiu'6 
and  ^t'lirral  appnaTanco,  it  does  ihiI  diifer  from  Ibr  \Vata,^a  caiuirl  coal.  Tlic  coal  is  dull,  Itar'il,  oom- 
liiu't ,  I'larUiir  sl),i;htly  ronclioidal  ;  la>  wa  thick  ;  coiitaius  bri^^ht,  yellow,  vertical  plates  of  sulphuret 
of  iron." 

Note. — TVbile  on,i;a^<Hl  during  the  past  aprini;  iu  examining  the  coal  deposits  of  Tiock  Island,  I  was 

induced  to  extend  my  examinations  into  Tli-ni  y  county,  in  part  to  confirm  obsiM  \'atious  jireviously 
made  in  adjuininij:  territory,  and  partly  to  satisfy  mysell'  as  to  the  general  development  of  our  worka- 
Mf  coal  seams  along  the  noith-western  confines  of  tlie  Illinois  coal  field. 

(Joinmeiiein;;  at  the  nortb-\\"esf  corner  of  Ibe  county,  eoal  No.  1  of  the  Illinois  river  section  is 
opened  and  woT'ked  at  various  imiuts  in  the  blnIVs  of  Itock  and  Green  ii\ei's,  as  at  Cleveland  and  ociu- 
Colona.  as  shown  by  ^Ir.  Shaw,  in  the.  sections  gi\'en  on  the  preceding  pages,  ami  it  presents  the  s.mie 
general  chaiacters  here  as  at  Caibon  CliM',  Coal  \'alley.  and  other  points  in  Rock  Island  county.  It  is 
o\iil.iid  by  a  [leciiliar  dark-gray  silicious  limestone,  and  its  accompanying  hand  of  flint  or  elicit, 
that  enables  any  one  to  identify  it  witiiout  dillicalty.  This  seam  is  woiked  by  the  iles.srs.  I'lury,  at 
Bi'iar  lilntT,  near  (irecn  lixcr,  iu  Henry  count.\,by  a  tunnel  driven  into  the  hill  side  Tlie  coal  is 
Somewhat  vaiiable  in  thickness,  ami  is  sumelinics  cut  ofl'  altogether  by  what  the  miners  term  a 
'•  hoise-back."  About  forty  ieet  below  tbe  Coal  the  sbaly  limestones  of  the  Hamilton  gioup  onti  loj) 
hut  a  short  distance  to  tbe  northwaid  of  the  mines.  A  curious  p)jenonu-'non  was  oliseived  at  these 
mines  in  a  remarkable  gcode-like  cavern  ur  iim'het,  occurring  jiaitly  in  the  coal,  and  extemlinu  into 
the  fire  cbiy  lieneath.  Tbe  cavity  was  ovate  in  .shape,  and  aboUL  ten  feet  long  by  li\  e  feet  in  width, 
and  two  oi  three  feet  iu  deptli,  and  suiroundcd  by  a  solid  crust.  The  inclosed  .  avity  was  tilled  with 
water  and  gas,  and  when  tlie  pick  broke  through  the  cmst  an  exjdosiim  follovvi  d  like  tlie  firing  of  a 
blast.  On  Itrciikiiig  into  the  easily  it  was  found  to  he  thickly  set  with  magnificent  eiystais  of  dog- 
tooth {■aleite.  from  six  to  e!;;bteen  inches  in  length,  the  points  all  directed  towards  the  ci-ntei'  ot  the 
ca\-ity  like  the  cr\-stals  ou  the  innei'  siufaee  nf  a  ueode.  Uiifnitunately  many  of  these  fine  crystals 
were  broken  up  and  de.stio\ed  in  reinovinL;  them  ;  but  a  few  were  preserved,  and  I  was  fortunate  in 
securiuLj;  smne  of  them  for  the  State  (Cabinet. 

On  tbeSAV.qr.  of  Sec.  -Jl,  T.  17,  K.  1,  coal  seam  Xo  2  has  been  opened  near  the  top  of  the  blufl"  and 
imniciiiately  under  the  boulder  clay  The  eoal  is  I:- inches  thick,  and  is  overlaid  by  four  or  five  feet 
of  clay  sluile.  forming  bnl  a  pooi'  t'ooI,  This  was  the  tiist  exposure  of  No.  -2  that  we  met  with  lu 
llcnry  county.  The  coal  was  underlaid  by  a  few  feet  of  fire  clay  and  cla,y  shale,  and  not  suliicii.Mitlv 
exjiosi'd  to  be  accurately  nif^asuretl,  ■\^■lnch  was  followed  by  u  bed  of  bbiish-gTav  seplaria  two  or  tliree 
feet  thick,  exactly  like  that  found  below  the  Cohhester  coal  iu  MeDonough  county.  This  coal  ap- 
pealed to  be  from  35  to  40  Ieet  above  No.  1  at  this  point. 

At  the  ilinei'al  creek  mines  I  found  coal  No.  1  worked  in  a  shaft  sixty  feet  in  dejith,  and  sunk  in 
tbe  valley  of  a  small  creek,  and  abont  one  hnmlred  and  fifty  yaids  south-east  of  the  shaft  tlic  same 
coal  outcroj.s  seventy-five  feet  above  its  level  in  the  shaft.  In  a  boiing  made  at  this  point  below  the 
coal  they  rejiorled  7  b-et  of  (ire  clay  and  40  feet  of  shales,  ])artly  blue  ami  paitly  gray,  with  a  streak 
of  coal  from  two  to  four  inches  tliick  about  half  way  to  the  bottom.  Some  layers  of  sandstone,  and 
one  or  more  tiiin  bauds  of  iron  oie,  wcrejiassed  thiough  towards  the  bottom  of  the  boring. 

At  Ibe  Manch-(;iiiniek  mines,  aliout  six  miles  west  of  Oencseo,  coal  No.  1  is  worked  Just  above  the 
level  of  the  creek  by  tunneling  into  tht^  hill  alon^'its  outcrop.  It  is  here  much  thinner  than  it  usually 
ocenr.s  in  this  part  of  the  county,  being  reporti-d  as  varying  in  thickness  from  two  feet  to  tliiee  feet 
six  inches.  Ko.  2  is  found  heie  outcropping  about  forty  I'eel  above  No.  1.  A  tunnel  has  been  run  into 
it,  and  considerable  coal  taken  out,  though  the  seam  is  lure  only  from  twelve  to  fifteen  inches  in 
tbieknesN. 

At  (renoseo  a  eoal  S(>am  crops  out  alone  the  little  run  on  the  west  side  of  the  town,  and  is  worked 
by  iMr.  :Maynard  iu  a  shalt  sunk  fnmi  a  higher  level  near  the  outerop.  The  be.ils  passed  through  in 
this  shaft  give  the  folhnviiiii  section  : 

Ft.  In. 

No.  1 — Soil  and  drift  ehiy. 20 

No.  2 — Hard  rock,   (iimbably  limestonef 1       3 

No.  3 — Sandstone _ _ 5 

No.  4 — Bine  shale __  _ 3 

No.  5 — Coal _ 0      3 

No.  6 — Hard  dark  shale  , 6 

No   7— Hard  roek  (coneietion  ?) _ __ 0      4 
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Superficial  DepoHit,<i. — The  drift  clays  of  Ilc'nry  county  ma  from  ten 
to  fifty  or  sixty  feet  in  thickness.  These  are  the  common  yellow  and 
blue  cla,^'s  underlaying  the  soil  over  most  of  our  northern  prairies. 
No  fossils  of  any  note  have  been  discovered  in  these  clays,  so  fur  as  I 
know.  ISTo  beds  of  coarse  gravel  were  noticed  ;  no  drift  copper  or  galena 
has  been  picked  up  in  the  county,  as  in  some  of  the  counties  farther 
north.  Pew  boulders  were  observed  Ij'ing  over  the  prairies.  In  the 
valley  of  Green  river,  near  its  mouth,  and  in  some  of  the  ravines,  an 
occasional  boulder  may  be  found  washed  out  of  the  denuded  soil  and 
clay.  Indeed  the  Edwards  and  Green  rivers,  in  much  of  their  courses, 
hardly  show  even  fine  pebbles  along  their  banks. 

The  alluvial  deposits,  however,  are  very  marked  in  the  Green  river 
swamp  lands,  and  in  certain  curious  sand  ridges  and  hills  in  the  north- 
eastern part  of  the  county.  No  regular  peat  beds  seem  to  exist  in  these 
swamps  ;  but  the  tough  sward  of  many  grasses  and  sedges  scarcely  pre- 
vent one  from  sinking  into  the  oozy  muck  and  black  vegetable  mud 
covering  these  fresh-water  marshes.  For  some  cause  the  peat  mosses 
have  not  flourished  here  as  in  the  Whiteside  county  sloughs  ;  but  a 
good  illustration  of  the  origin  of  the  prairies,  according  to  Professor 
Lesqueeexjx's  theory,  may  be  seen  almost  anywliere  along  these  Green 
river  swami3  lands.  The  sand  hills  of  this  swampy  region  present  a 
more  curious  phenomenon  still.     Chains  aiul  curions-sliaped  round  hills, 

Ft.  111. 

!N"o.  8 — Clay  shale,  or  fire  clay - 1      3 

No.  9— Blue  shale 10 

Ifo.  10— Black  shale , 0      6 

Ifo.  11— Coal ' 3      8 

This  seam  has  a  paiting  of  dark  shale  of  variahle  thickness,  and  I  am  inclined  to  regard  it  as  No.  '2, 
which  is  frecLuently  separated  by  a  shale  parting.  The  coal  is  also  a  rather  soft  and  light  coal,  more 
like  No.  2  than  any  other,  though  it  contains  more  pyrite  here  than  is  usually  found  in  it  at  more 
southern  localities. 

At  Atkinson  a  coal  seam  ahout  three  feet  in  thickness  has  been  opened  on  the  eastern  borders  of  the 
town,  where  it  lies  about  fifteen  feet  below  the  surface,  and  from  this  point  in  a  southwesterly  direc- 
tion it  outcrops  along  the  bluffs  of  Spring  creek  for  a  distance  of  about  seven  miles,  ilnwbray, 
Weatherspoon,  Welch,  Morrow,  Shearer  and  Torpenning's  mines  are  all  on  this  outcrop.  The  coal 
averages  about  three  feet  feet  in  thickness,  and  has  an  excellent  roof  of  hard,  black  slaty  shale,  pass- 
ing upward  into  a  blue  clay  shale  containing  nodules  of  ironstone  and  blue  limestone.  The  roof  shales 
are  locally  filled  with  Aviculopect^n  rectalaterarea  and  Troductus  muTicatus.  The  nodules  of  limestone 
and  clay  ironstone  contain  Fradnctu^  Frattenianus,  Fleurotornaria  pefcarinata,  P,  Montfortianits, 
Macrocli&ilus,  and  a  minute  spiral  shell  like  Folyphemopsis.  I  have  no  hesitation  in  refeiring  this  coal 
to  No.  3  of  the  niinois  river  section,  and  it  shows  a  regularity  in  the  development  of  our  workable 
coals  along  the  north-western  borders  of  the  coal  field  that  could  hardly  have  been  expected.  The 
coal  obtained  from  this  seam  has  a  tendency  to  split  into  thin  layers,  with  partings  of  charcoal,  and  is 
a  harder  coal  than  that  obtained  from  No.  2,  and  quite  anlike  that  from  either  of  the  lower  seams  . 

On  Mud  creek,  a  few  miles  farther  east,  another  co^il  is  said  to  outcrop,  which  is  probably  No.  4  of 
the  general  section,  and  at  Sheffield,  K.ewanee  and  G-alva,  No.  6  with  its  characteristic  parting  of  clay 
shale,  is  found,  thus  completing  the  range  of  our  most  valuable  coals,  and  showing  their  full  develop- 
ment within  the  limits  of  Henry  county.  The  general  trend  of  their  outcrop  is  from  north-east  to 
south-west,  and  the  dip  of  the  strata  is  to  tho  south-eastward,  but  at  a  very  slight  angle.  In  closing 
these  brief  notes  on  Henry  county.  I  desire  to  acknowledge  my  obligations  to  A.  W.  Peruv,  Esq.,  of 
G-eneseo,  who  placed  himself  and  whatever  conveyance  was  required  at  my  disposal,  and  kindly 
acted  as  both  guide  and  commissary  during  my  st.ay  in  the  county.  A.  H.  W. 
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fasliioiied  into  shapes  faiitustie,  ami  satliered  and  i)iled  up  by  the  ro- 
viiii;  winds,  extend  in  ridges  and  groups  from  Eoel^  river  to  and  among 
the  ^Vinnellago  s\vami)S  proi^T,  in  Bureaii  and  Lee  counties,  and  touch 
the  niirth-easteru  portion  of  Henry.  In  tlic  reports  upon  these  latter 
counties  more  will  he  said  upon  tliese  sliifting  and  roving  hills  and 
chains  of  sand. 

H]  V  I)  II  0  til  i  <■  (I  I    G  f  0  1  0  y  ij . 

Void. — From  the  foregoing  jiages  a  go(i<l  idea  will  be  obtained  of  the 
extent,  (juality,  and  accessibility  of  the  c(ial  dc[)()sits  in  this  county. 
The  sui^ply  of  this  usefnl  mineral  is  not  likely  to  soon  become  exhaust- 
ed. As  oi)ened  mines  are  worked  out,  new  ones  will  be  discovered. 
But  a  small  portidn  of  the  productive  C(.ial  seams  uudeilayiiig  so  large 
a  x^art  of  the  county,  diagonally  from  its  north-west  to  its  south-east 
corner,  has  been  ^jrojierly  or  thoroughly  prospected.  Sources  of  wealth 
hidden  away  from  the  e\'cs  of  man  are  yet  to  be  developed,  and  the 
coal  of  Henry  county,  for  a  long  time  to  come,  will  furnish  abundant 
sujiplies  for  home  consumption,  and  a  still  more  abundant  supply  for 
neighboring  markets.  Sni'li  minerals  as  coal,  iron,  lime,  and  the  like, 
whieli  minister  so  largely  to  the  economies,  utilities  and  conveniences 
of  life,  are  not  only  desiral)le  in  and  of  themselves,  but  become  sources 
of  weidtli  and  the  highest  material  prospeiity.  < 'oal  is  second  only  to 
iron  ill  c^'cry  quality  that  can  make  it  desirable.  Especially  in  the 
jirairie  counties  of  Illinois,  whcie  fuel  is  s<'arce,  coal,  in  e"^"en  ordinary 
workal)le  quantities,  becomes  of  more  than  ordinary  interest  and  value. 
iVs  a  steam  producer  for  the  lower  Rock  river  valk'y,  when  all  its  manu- 
factuiing  and  milling  lacilities  shall  be  de\eloped,  these  coal  tields  bor- 
dering on  th(.'  stream  will  obtain  a  new  ^'alne.  They  will  then  be  sought 
after  eagerly  and  dexeloiied  to  their  full  extent. 

Sfiinf. — The  supply  of  building  stone,  as  will  have  already  been  sur- 
mised, is  quite  limited.  The  caji  rock  over  the  C'leveland  coal  seam  will 
furuish  plenty  of  stone  for  cellars,  wells,  and  ordinary  mason  work  in 
that.  ])a,rt  of  the  county.  iStone  of  a.  better  (pmlity  can  there  also  be 
(luariied  from  the  Hamilton  limestoiu-  in  and  near  the  nwr.  The  sup- 
ply of  linu'stonc  at  Aldrich's  eoal  mine  is  small,  but  of  good  (piality. 
The  sandstone  out<a-o))S  below  Cleveland  and  on  ^lineral  creek  can  also 
be  made  to  furnish  abundance  of  a.  sandstone  that  will  be  useful  for 
many  pur])oses.  The  other  out(a-oiis  ami  stone  quarries  in  the  coiuity 
furnish  only  limited  amounts  of  rather  poor  building  stone.  All  the 
railroad  tf)wns  now  draw  their  supiilies  ot  stone  from  the  (juarries  at 
Athens,  Joliet,  and  other  places  in  their  vicinity,  and  will  continue  so 
to  obtain  them. 
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Clays. — Great  abundance  of  the  usnal  drift  cLiys  can  everywhere  be 
obtained.  These,  witli  projier  treatment,  burn  into  a  good  article  of 
eoniiuoTi  bric'lv. 

A(iriciilti(ir. — But  the  distinguishing  characteristics  of  tlds  county 
are  its  coal  deposits  and  agricultural  resources.  In  the  latter  respect 
Henry  county  rauks  among  the  best  counties  in  the  State.  Its  surface 
is  mostly  a  high,  rolling  prairie;  its  soil  is  good.  The  staple  crops  of 
Northern  Illinois  give  abundant  annual  returns.  Its  population,  its 
wealth,  and  its  material  resources  are  rapidly  increasing.  As  a  fruit 
comity  it  also  ranks  among  the  first  in  this  part  of  the  State.  The  or- 
chards around  some  of  the  older  settled  towns  seem  to  do  well ;  but 
fruit  growing  in  the  county  has  not  received  the  attention  its  import- 
ance demands.  Fruit  growing  and  timber  raising  should  both  be  looked 
after  by  the  farmers  of  Henry  county. 


CHAPTER    XII. 

MARSHALL   A  XD    PUTXAlNt    COUNTIES. 

Marshall  couuty  is  bouiidert  on  the  north  l)y  Bnrean  and  Putnam  coun- 
ties, on  tlie  east  l>y  La  Salle  and  Livingston  counties,  on  the  south  by 
Woodford  and  Peoria  counties,  and  on  the  west  by  Stark  county.  It  is 
twenty-four  miles  long  from  east  to  west,  and  fifteen  miles  broad  at  its 
broadest  part  from  nortli  to  south,  and  contains,  as  near  as  I  could  es 
]nat(\  altout  three  hundred  and  fifty  s(jnare  miles  of  land.  The  Illinois 
river  runs  through  tliis  county  from  north  to  south,  bearing  towar<ls 
the  west.  On  the  east  side  of  the  river  are  the  towns  of  Evans,  Roberts, 
Hopewell,  Bennington,  Belle  I'lain,  ilichland,  and  Lacon — all  full  towns 
cx(e|)t  Evans  ami  Lacon,  which  are  fractional;  and  on  the  west  of  the 
river  are  Saratoga,  La  Prairie,  Steuben,  ^Vhitetteld,  and  Henry,  all  full 
ti.iwiis  except  Henry  and  the  next  one  south,  which  are  fractional. 

The  only  streams  of  imiiortance,  liesides  the  Illinois  river,  are  (Jrow 
creek  Sandy  creek.  Mud  cicek,  Sjiriiig  cieek,  and  Hickory  creek,  (.'row 
creek  flows  aciiiss  tlie  southern  tier  of  towns  m-ar  their  southern  limits, 
east  of  the  Illinois  river.  Sandy  creek  flows  across  the  northern  tier  of 
towns  on  tlie  same  side  of  the  river.  The  other  three  are  small  streams 
in  that  part  of  tlie  county  west  of  the  rivei'.  The  general  surface  of  the 
county  is  similar  to  that  of  Putnam  count>-.  First,  there  is  the  Illinois 
river,  with  its  liroad  and  \arying  bottom;  second,  there  a I'e  the  b!uff 
ranges  on  either  side  of  the  stream,  with  the  accompanying  strips  of 
rough  liarren  land,  ))eing  the  transition  lands  between  the  blnfls  and 
upland  prairies;  and  third,  there  is  tiic  le\el,  upland  prarie  land,  a  few 
miles  away  tiom  the  bluff  ranges  on  either  side.  The  entire  eastern 
end  of  the  county,  embracing  almost  four  entire  townships,  is  level, 
rather  flat  prairie  land,  with  a.  few  undulations  and  gentle  swells.  This 
resembles  the  country  of  the  Chand  I'rairie  in  flatness  and  other  char- 
acteristics, and  is  aluKJst  devoid  of  geological  interest.  The  western 
end  of  the  county,  embiaeing  afiont  three  townships,  is  also  praiiie,  but 
is  more  rolling  and  dryer  than  that  on  the  eastern  side  of  river.  This 
is  the  prevailing  cliaracteristic  or  difference  between  prairies  east  and 
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west  of  tlielUinois  river.  The  Ibnner  are  ilatter,  tonsiier,  and  blacker ;  tlie 
latter,  are  more  rolliii.ii',  drye]',  and  liji'liter.  The  Illiuois  ri\ ci-  bottoms, 
through  ^Marshall  county,  ]iartalce  of  their  usual  eharacteristics.  On 
the  east  siile  the  bluffs,  for  nuist  of  the  distance  throngli  the  county, 
come  close  to  the  river.  lu  some  places,  as  at  Lacon,  a  high  terrace  or 
table  land  runs  back;  and  in  one  or  two  bends  of  th(^  river  are  the 
usual  slouglnj  and  willow  swamps.  On  the  west  side  there  is  a  broad 
table  land  or  second  bottom,  extendini;  from  the  north  line  of  the  county 
down  to  Sparland,  widening  out  about  Henry  to  eight  or  nine  miles  be- 
tween the  river  and  the  low  bluff  line  on  the  west.  This  tract  <if  land  is 
called  the  ''Crow  ^Meadows."  It  is  beyond  the  reach  of  the  inundations 
of  the  river,  is  of  unsurpassed  richness  and  fertility,  although  inclining 
slightly  to  a  sandj'  plain;  is  thickly  settled,  and  is  under  the  highest 
state  of  cultivation.  The  flourishing  town  <if  Henry  on  the  Illinois  liver, 
and  also  on  the  railroad  between  Peoria  and  Chicago,  is  built  up  in 
great  part  by  this  tine  agiicultural  region  surrounding  it.  The  rest  of  the 
bottom,  averaging  a  mile  or  two  in  width,  is  made  up  of  the  usual  allu- 
vial deposits — sand  banks,  mud  flats,  .sloughs  and  marshes,  willow 
thickets,  meadows  of  coarse  grass  and  pea  vines,  skirting  strips  of  heavy 
timber  land — the  whole  subject  to  frequent  overflows,  which  precipitati^ 
over  it  a  fine  silt  or  mud,  richer  than  the  Nile  ever  sifted  over  its  rich 
valley  in  Egypt. 

(jtc ol og  ij  of  t h  (■    C 0  II  )i  f  1/  . 

The  three  divisions  of  the  Drift  deposit  are  easily  recognized  in  this 
county.  The  alluvial  bottoms  of  the  Illinois  river  are  the  most  recent, 
and  have  already  been  sufliciently  referred  to.  They  are  mostly  coui- 
l)osed  of  fine  mud  and  sand  and  various  mixtures  of  these  two  sulistances, 
with  occasional  banks  of  recent  river  gi'avel.  The  Illinois  rivei'  bottom 
is  composed  of  two,  and  jjerhaps  three,  different  kinds  or  ages  of  bottom 
land.  First,  there  is  the  present  flood  plain  of  the  stream,  embracing 
all  the  low,  flat  lands  liable  to  inundation  by  the  almost  annual  over- 
flowing of  the  river.  The  difference  in  this  stream  between  low  and  ex- 
treme high  water  mark  is  some  twenty-three  feet,  if  we  have  been  cor- 
rectly informed.  When  extremely  low,  the  river  winds  along  among 
expanses  of  fine,  yellowish  sand,  and  black  silt-like  mud,  and  is  a  mode- 
rate sized,  slow-flowing  body  of  water.  When  at  extreme  high  water 
mark,  it  spreads  over  a  a  ast  expanse  of  low  land,  almost  washing  the 
bluffs  and  terraces  on  either  side,  and  becomes  a  broad  amber-colored, 
mudd,\"  expanse  of  water.  Every  year  this  flood  deposits  o\'er  the  flood 
plain  mud,  silt,  and  sand.  Cultivation  is  making  the  face  of  the  coun- 
try dryer;  the  volume  of  the  stream  is  slightly  diminishing  in  size;  the 
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annual  deposits  arc  buildin,!;-  up  the  flood  ])lain,  and  altogether  the  val- 
ley of  the  river  is  becoiiiiiif.'- dryer,  notwithstanding' the  constant  rains 
the  past  summer  liave  swelled  it  to  one  of  its  most  formidable  floods. 
»See(jud.  after  leaving  this  low  flood  plain,  a.  second  bottom  (ir  river  ter- 
race may  lie  noticed,  ele\ated  twenty  or  thirty  feet  above  the  flood  plain. 
This  is  the  ancient  flood  plain  of  the  ^i^■e^.  It  is  com])Osed  of  loamy  clay, 
with  various  (juantities  of  sand  intermixed,  with  occasional  J)eds  of  river 
gravel.  It  produces  the  ^cry  best  crops,  is  easily  worked,  and  in  an 
agricultural  point  of  ^iew  is  of  the  greatest  value.  Fresh  water  shell 
deposits  and  remains  are  sometinies  found  in  it,  and  in  similar  positions 
in  other  parts  of  the  north-west  shell  heat)s  ha^'e  been  found,  sup]iosed 
to  be  the  rejuaius  of  human  feasts.  It  is  a  ^leat  deal  older  than  the 
present  flood  plain,  but  geologically  is  compariitively  recent.  The  (Jrow 
meadows,  the  Lacon  prairies,  and  the  second  lalile  on  which  is  laid  the 
railroad  from  Bureau  .Tunctiou  to  S]iarland,  and  a  few  narrow  stri])s 
on  the  east  side  of  the  river,  are  about  the  extent  of  this  river  terrace,  or 
ancient  flood  iilain  of  the  Illinois  river  in  this  county. 

The  two  blulf  ranges  on  either  si<le  of  the  Illinois  river  valley  contain 
<leii(jsits  properly  ))elonging  to  the  loess  formation.  They  are  not  pure 
loess  de]iosits  howexcr.  Marly  clays  and  sands  intermingled  with  gra\- 
els  are  the  nearest  appioach  to  the  loess  to  be  obscived.  These  every- 
where exist  along  the  bluffs,  and  may  lie  notieed  in  excavations  and 
partial  huidslides.  The  eluding  influences  of  the  rains  have  cut  them 
into  ravines  and  hollows,  and  carried  much  of  the  bulk  into  the  valley 
below.  The  loess  mixture  remains  in  considerable  quantities  however, 
and  is  well  adapted  to  fruit  culture  and  the  ,l:ro^^th  of  the  vine.  The 
foundations  of  the  hills  however,  and  most  of  their  matter,  is  composed  of 
Coal  ^Measure  deposits,  and  the  older  drift  clays.  The  upland  prairies 
are  cohered  with  the  usual  drift  clays,  of  a  yelloA\  ish  or  bluish  color, 
similar  in  kin<l,  in  ap])earance  and  in  depth  to  the  drift  clay  deiiosits 
co\  ering  most  of  the  prairies  of  the  northern  jiart  of  the  State.  \\\i\y 
from  the  rivci'  L;ravels  few  gra^-el  deposits  belonj;ing  to  the  older  drift 
jieriod  exist.  Boulders  arc  not  so  abiindajit  as  in  more  northern  coun- 
ties. Some  lai-i;c  ones  of  porphyry,  syenite,  and  flanie-coloved  .uianife, 
Aveie  oliserved  on  the  (errace  bottoms  of  th<'  Illinois  ri\e)'. 

CiKil  Mcii!un-c  Itr/ioxits. —  ivvcept  the  deposits  of  the  (iliiaternary  system 
abo\i'  rel'errcd  to,  flic  only  outcropping;  formation  in  the  county  belongs 
to  the  Coal  ^ba>ni'es.  (tutcroiis  of  this  formation  are  not  of  fi'e(juent 
occiu'rence.  In  all  that  part  of  the  county  east  of  the  Illinois  ri\-er  Coal 
^Measure  )ocks  scarcely  outcrop  at  all.  The  prairies  of  eastern  ^larshall 
county,  comprising  much  the  largest  portion  east  of  the  jiver,  arc  level. 
Neither  coal,  coal  shales  or  coal  rocks  outcrop  or  come  near  the  surface. 
At  liutland,  near  the  eastern  line  of  the  c(.iunty,  a  shaft  has  been  sunk 
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for  coal,  traces  of  wliicli  mineral  were  found  at  a.  considerable  deptli, 
but  no  coal  in  workable  quantities  could  be  found,  and  the  sluift  is  now 
abandoned.  At  Minonk,  the  next  station  south  on  the  Illinois  Central 
railroad  and  a  few  luiles  within  Woodford  county,  a  coal  shaft  lias  also 
been  sunk  to  a  depth  of  over  fuur  hundred  feet.  The  company  are  still 
at  work  in  the  shaft.  They  have  spent  over  twenty^tive  thousand  dol- 
lars in  the  attempt  to  find  coal  at  this  point,  as  yet  without  substantial 
success.  At  about  one  hundred  feet  below  the  surface  an  unproductixe 
seam  of  coal  was  discovered.  Nearly  a  hundred  feet  below  this  another 
was  detected,  and,  lower  down  towards  the  bottom,  traces  of  a  third 
were  observed,  but  none  of  them  contained  suiticient  coal  to  make  their 
M'orking  profitable.  They  do  indicate  however  the  existance  of  coal 
seams  under  eastern  Marshall  county,  corresponding  to  the  La  Salle  and 
Peru  seams  perhaps,  but  probably  not  de\'eloped  to  a  workable  extent. 

In  the  bluffs  and  ravines  along  the  east  side  of  the  Illinois  river  no 
coal,  so  far  as  I  could  ascertain,  outcrops,  or  has  been  worked.  Stone 
quarries  and  natural  outcrops  of  rock  are  also  extremely  I'are  in  these 
bluffs  and  hills.  In  a  few  localities,  a  whitish,  hard  sort  of  limestone, 
which  rings  like  an  anvil  when  being  struck  with  the  hammer,  was  ob- 
served in  x)artial  outcrops.  It  is  the  same  kind  of  rock,  and  belongs  to 
the  same  geological  horizon,  as  the  outcrops  abo\e  Trenton  in  Bureau 
county.  It  will  thus  be  seen  that  there  is  nothing  of  special  interest  to 
the  geologist  in  the  eastern  part  of  Marshall  county.  In  the  western 
part  of  the  county  the  field  is  more  inviting. 

In  the  western  bluff  range,  from  the  south  line  of  the  county  to  a 
point  considerably  north  of  its  center,  and  in  the  associated  ravines  and 
hollows  along  this  distance,  sandstones,  shales,  black  slaty  clays,  thin 
bands  of  limestone,  and  coal  belonging  to  some  three  ditferent  seanrs,  out- 
crop, or  are  mined  and  qnarried. 

At  Sparland,  opposite  Lacon,  a  large  luimlier  of  coal  mines  may  be 
examined.  There  are  thirty  or  forty  drifts  in  all,  within  two  or  tliree 
miles  of  the  place,  but  most  of  these  are  now  abaiidoned.  A  few  are 
still  actively  worked,  and  furnish  all  the  coal  needed  for  local  consump- 
tion, including  that  burned  by  several  large  mills  and  manufactories  in 
Lacon.  "  Gimlet  Hollow  "  is  a  crooked  ravine,  of  a  few  miles  in  length, 
widening  among  the  bluffs,  having  its  mouth  immediateiy  west  of  the 
little  village  of  Sparland,  on  the  Peoria  and  Chic'ago  railroad.  The 
sides  are  steep  and  abrupt.  A  considerable  sized  brook  of  yellow, 
ocherous  water  flows  in  its  bottom.  Commencing  almost  in  the  village, 
the  piles  of  black  earth  and  shales,  indicating  the  mouths  of  old  coal 
drifts,  may  be  seen  on  either  side,  and  some  forty  feet  above  the  level  of 
the  water  in  tlie  brook.  For  about  two  miles  up  the  hollow,  these  old 
drifts  mark  a  regular  black  line  along  the  face  of  the  hills.     Most  of 
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tliein  are  not  now  worked.  Some  have  been  abandoned  for  years.  None 
of  tliem  liave  been  worked  with  any  great  eneigy  or  eai)ital;  bnt  the 
jiogrcoate  amount  of  coal  taken  from  them  in  past  years  has  been  im- 
mense. Tiie  drifts  extend  l)aclc  into  tlie  hills  from  tifry  to  two  hundred 
yards.  The  style  of  mining  has  been  and  now  is  very  primitive.  The 
seam  of  coal  is  liv.im  three  to  four  feet  iu  thiekness,  and  is  underlaid 
"with  a  coarse  fire  clay,  and  overlaid  in  some  pUices  with  soai)stoiie  ;  in 
other.s  with  a  black  shale;  and  in  others  still,  with  a  massive,  dirty- 
white,  hea\"y  sandstone.  The  same  seam  of  coal  is  mined  at  tlie  mouth 
of  Tinsley's  liun,  about  a  mile  nortli  of  iSparland,  where  it  presents  the 
same  characteristics,  and  is  fouml  to  be  about  the  same  altitude  on  the 
sides  of  the  bluffs.  Follo^^■ing  uj)  Tinslcy's  Ifun,  in  its  devious  windings 
through  the  bluffs,  outcrops  of  the  same  seam  are  abundant.  From  three 
to  four  and  a  half  or  five  miles  north-west  of  Sparland,  is  another  group 
of  mines,  drifted  into  the  hill  sides,  very  similar  to  the  group  near  Spar- 
land,  and  all  belonging  to  the  same  coal  seam.  From  two  to  three  miles 
north  of  S])arland,  between  that  village  and  Henry,  ami  in  the  face  of 
the  Illinois  river  bluffs,  the  coal  has  also  been  struck,  and  presents  the 
same  general  appearance.  Se\'cral  mines  are  close  to  the  raib'oad  tiaclc 
in  this  last  locality.  ^V  heavy  company'  is  running  a  drift  into  the  bluffs 
as  I  write  this  article.  The  intention  is  to  fully  prove  the  seam,  and  if 
it  Avill  justify  the  outlay,  to  commeiu'c  heavy  and  systematic  (•oal  mining 
on  a  s(_'ale  similar  to  the  (_'oal  ^'alley  Comiiany's  operations  in  Uock  Is- 
land (-(junty.  Imleed,  I  believe  some  of  tlu'  Kock  Island  men  are  largely 
interested  in  the  enterprise. 

Below  Sparland,  at  se\eral  i)Iaces,  for  a  distance  of  four  or  live  miles, 
indications  of  the  same  seam  exist,  but  as  yet  it  has  not  been  exten- 
sively worked  in  the  latter  localities.  The  fact  is,  this  western  bluff 
lange,  for  adistaiu'c  of  six  or  seven  miles,  being  between  a  point  about 
three  miles  north  of  S[ia)-land,  and  a  point  alioutfoui'  miles  south  of  the 
same  jilace,  and  extending  back  a  few  nnles  into  the  hills,  is  all  under- 
laid with  coal  seams  of  more  or  less  value. 

The  quantity  of  coal  already  mined,  as  above  stated,  has  been  great. 
Coni]>etition  among  the  small  miners  brought  down  prices  to  the 
lowest  living  rates,  and  caused  the;  abandonment  of  many  drifts, 
Avhere  the  show  for  coal  was  good.  When  capitalists  and  companies 
commence  woiking  this  seam  on  a  large  scale,  many  valuable  lieds,  of 
l)e)lia])S  limited  extent,  will  be  diseo\-ered  ;  and  the  mineral  wealth  of 
these  ^larshall  county  liills  will  add  largely  to  the'  material  I'csourcesof 
the  county. 

The  quality  of  coal  found  in  this  seam  is  fair.  The  c<ial  is  somewhat 
soft,  of  a  dark  or  shining  black  color.  It  contains  a  cousidei'able  ((uan- 
tity  of  iron  pyrites,  or  "sulphur"  of  the  miners.     In  a  few  places  I  no- 
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ticed  partial,  but  thin  strata  of  tins  (Iclctcrious  Niibstain'o  ruiiiiiiit;- 
through  the  body  of  the  coal.  When  properly  selected,  liowevei-,  this 
coal  is  considered  a  good  steam  producer,  and  it  is  largely  used  for  that 
inirpose. 

The  mineis  here  call  this  the  upper  coal  seam.  About  thirty  fe(3t 
below  this  upper  seam,  and  a  number  of  feet  above  the  level  of  the 
water  courses,  is  another  seam,  which  appears  to  be  nearly  as  thick.  In 
several  places  up  Gimblet  Hollow,  we  noticed  the  natural  outcrops  of 
this  seam,  about  thirty  or  thirty-ti\-e  feet  below  the  mouths  of  the  drifts 
in  the  other  one.  The  seam,  where  examined,  was  about  three  feet  thick. 
The  coal  was  soft,  with  a  reddish-lu'own  tinge  of  color ;  but  the  coal  ex- 
amined was  at  the  immediate  outcrops.  Drifts  carried  into  the  hill, 
would,  I  think,  disclose  coal  of  a  better  quality,  and  of  workable  thick- 
ness. At  no  place,  however,  could  I  find  that  this  seam  had  been  ex- 
tensively worked,  or  even  fairly  tested,  and  I  am  of  opinion  that  in 
some  of  the  hills  immediately  west  of  Sparland,  there  is  a  considerable 
body  of  good  coal  in  this  seam.  It  exists  also  up  Tinsley's  Eun,  and  in 
every  locality  I  believe  where  the  other  is  worked.  Towards  the  top  of 
the  seam  I  noticed  everywhere  two  thiu,  whitish-colored  clay  partings, 
each  about  an  inch  and  a  half  thick,  near  each  other.  The  upper  one 
is  from  six  to  eight  inches  from  the  top  of  the  coal ;  the  other,  about 
three  inches  below  the  upiier  one.  Partial  strata  of  iron  pyrites  also 
are  found  in  connection  with  the  clay  partings.  At  a  point  below 
Sparland,  called  Minersville  by  the  coal-workers,  some  attempt  has 
been  made  to  develoi)  this  seam  and  fully  test  its  value;  but  the  at- 
tempt has  been  mostly  abandoned,  and  the  experiment,  up  to  the  pre- 
sent time,  has  not  proved  successful.  These  clay  partings  would  seem 
to  indicate  that  this  is  the  Wataga  seam  of  coal,  mined  so  successfully 
in  Knox  county,  west  of  this  locality,  being  identical  with  the  Middle 
Peru  and  LaSalle  seam,  or  Number  5  of  the  amended  coal  section  of  the 
Illinois  river.  If  so,  and  I  think  there  can  be  no  doubt  of  this,  the 
upper  seam,  above  referred  to,  doubtless,  corresponds  with  the  Upper 
Peru  and  LaSalle  seam,  or  Number  6,  of  the  same  section. 

At  jMiuersnlle,  traces  of  a  still  lower  seam  have  been  discovered 
at  a  considerable  depth  below  the  latter.  This  is  probably  coal  seam 
Number  2 ;  but  there  is  no  evidence  yet  of  its  development  to  any  large 
extent  in  this  county.  The  attempt  to  make  it  of  economical  value 
will  not  be  seriously  undertaken. 

What  the  coal  interests  of  Marshall  county  need,  is  a  more  extended 
and  scientific  working  of  her  upper  coal  seam,  and  a  thorough  examina- 
tion and  proving  of  the  lower  one. 

Leaving  the  coal  seams  and  coming  to  the  associate  rocks  and  deposits, 
we  find  nothing  worthy  of  special  attention.     Both  seams  of  coal  have 
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under  tlaein,  at  most  places  examined,  a  bed  of  the  usual  coarse  tiro 
clay.  The  roof  of  the  ujuxt  seam  is  composed  of  the  usual  dark- 
eoJDred  shales,  clay  shales,  and  soapstoue.  The  latter  was  notired  only 
at  certain  localities,  ^Yas  of  a  clay  color,  .greasy  feel,  and  rather  massi\-e 
in  appearance,  lletween  the  two  seams  of  coal  outcropping  about  Spar- 
laud  and  northwest  of  that  ]ihice,  is  a  massive,  light-folored,  coarse, 
gritty,  and  very  soft  sandstone,  about  thirteen  feet  thick.  On  being 
quarried  and  dried,  it  seasons  and  lieconics  sutticiently  hard  for  econo- 
mical purjioscs.  ^V  similar  tied  of  sandstone  outcrops  hi.i;her  up  on  the 
hill  sides,  especially  at  some  points  on  Tinslcy's  Hollow.  This  is  above 
the  ui)iier  coal,  and,  in  some  instances,  it  almost  forms  the  roof  of  that 
seam.  Higher  still,  and  almost  crowning  these  .Sjiarland  bluffs,  a  thin 
outcrop  of  a  white,  hard  limestone  seems  to  lie  immediately  Itelow  the 
small  amount  of  loess  and  drift  clays  and  gravels,  making  the  bald  tops 
of  the  hills.  It  is  only  three  or  four  feet  in  thickness,  but  atfords  a  good 
quarry  rock,  and  is  used  in  a  few  places  for  burning  into  lime,  of  which 
more  will  be  said  by  and  l.)y. 

The  IVillowing  section  gives  approximately  the  Coal  Pleasure  dejiosits 
of  ^larshall  county.  The  measurements  were  not  accurately  taken, and 
all  the  strata  mentioned  will  not  be  found  at  any  particular  locality. 
'I'he  section  is  a  general  average  of  these  Sparland  Coal  ^Measure  out- 
crops and  bluffs. 

Si:>-tion  of  Sparland  J>htfs. 

■i'Xn,  1.  Loi'sB  and  drift-clay  capping  the  bluff,  not  measured. 

No    2.  Thin  baud  nf  whitish  Htiii  stone.- 4  feet. 

No.   3.  Clay  shale— exposures  partial — about 50      " 

No.  4.  Shale  and  sandstone 13      ' ' 

No.  5.  Coal.     (No.  7  ?) - 31    " 

N"ci.  6.  rile  clay,  shales,  ete  ,  about 11     " 

No.  7.  Li,i;lit-<;olored,  (■oarse-j;raiurd  sand.stone 14      '' 

No.  8.  Clay  shales 5     " 

No.  fl.  Coal,  with  (lay  parting-s,  (No.  6  ?) 3     " 

No.  10.  lire  clay  aod  sliabw,  about 20     " 

^Vll  the  (Xial-l tearing  hills  west  and  north-west  of  Si)arlaud  are  of  ex- 
actly similar  formation,  and  would  present  similar  sections.  On  leaving 
the  river  hills  and  ascending  to  the  high  upland  prairies,  all  evidences 
of  these  sections  disappear,  but  a  deep  shaft  in  most  parts  of  the  county 
over  the  upland  prairies,  would  disclose  traces  of  many  of  the  strata  in 
in  the  aliove  section,  and  in  some  places  might  develop  coal  seams  of 
workable  thickness. 


*NoTE. — From  our  examinations  in  the  a  icinily  of  Chillicothe,  in  Peoria  county,  and  extending  north- 
wai-d  to  the  south  line  of  Marshall  county,  we  have  no  doubt  but  the  coal  seams  represented  in  the 
above  section  are  Nos.  6  and  7  of  our  general  section  of  the  coal  seams  in  the  Illinois  Valley.    A.  H.W. 
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J^Jvo  »  omi  cdl    Ocolof///. 

Coal—  I'lulor  this  liead  I  can  add  wry  little  to  what  has  already  bocu 
said  about  the  coal  of  Marshall  couuty.  The  seam  already  worked  has 
produced  a  larj;e  auiouut  of  coal,  cliietly  miued  for  local  purposes  ;  but  uo 
statistics  were  gathered  as  to  the  amount  of  coal  already  mined.  But 
from  the  number  of  banks  whicli  have  been  opened  aud  worked,  and 
the  extent  to  which  some  of  the  drifts  have  been  carried,  and  the  num- 
ber of  y<'ars  the  banks  have  been  known,  there  can  be  no  doubt  that 
tlie  coals  of  Marshall  couuty  have  added  hugely  to  her  material  re- 
sources. Sparland  is  almost  a  mining-  village,  and  other  localities  sup- 
port many  families  engaged  in  mining  coal.  All  this  mhang,  howe\'er, 
has  been  carried  on  in  i)rinntive  style.  Few  heavy  capitalists,  and  uo 
heaAy  companies  have  eugaged  systematically  and  scientifically  in  the 
de\'elopuient  of  these  coal  seams.  Nearly  all  the  mining  done  has  been 
in  the  upper  seam ;  and  that,  I  think,  has  not  been  exhausted,  except  at 
certain  s[)ots.  The  miners  believe,  and  experience  will  prove,  that  many 
local  deposits  belonging  to  this  seam  are  richly  worth  the  working. 
The  seam  outcropping  immediately  below  this  appears  to  be  thick 
enough  to  justify  the  belief  that  it,  too,  will  afford  a  fair  supi^ly  of  the 
useful  mineral.  It  is  high  enough  to  be  easily  drained,  and  in  other 
parts  of  the  coal  field  not  remote  it  has  proved  a  valuable  seam. 

Nothing,  however,  but  the  actual  test  of  proving  the»se  seams  at  any 
locality  desired  can  be  depended  on  in  making  an  estimate  of  the 
amount  and  quality  of  coal  in  them.  They  thin  out  and  disappear  in 
some  localities,  and  the  productive  coal  beds  in  even  the  best  portions 
of  Northern  Illinois  are  somewhat  local  in  their  character,  so  that  an 
exanunation  of  the  exi)osnres  to  be  met  with  in  this  x)art  of  the  State 
cannot  be  depended  on  in  pi'edicting  results.  A  few  hundred  yards,  or 
a  few  hundred  rods  drifting  in  any  direction  in  our  hea\"ii;st  coal  seams, 
may  come  to  the  productive  limits  of  a  local  coal  field  in  which  parties 
may  be  at  work.  Shafts  over  some  of  the  prairie  portion  of  the  State 
ma,\'  disclose  only  traces  of  the  coal  seams  outcropping  in  considerable 
thickness  near  the  Illinois  river,  just  as  the  shafts  at  Kutland  and  Mi- 
uouk,  in  and  near  the  eastern  limits  of  the  county,  have  disclosed  traces 
of  unproductive  coal  seams ;  but  it  by  no  means  necessarily  follows  that 
these  un])roductive  measures  extend  over  any  consitlerable  area  of  the 
Illiuois  coal  field. 

BuikUiifj  Stone. — A  limited  supply  of  rather  poor  building  stone  may 
be  obtained  along  the  western  bluff  range  of  the  Illinois  river  for  a  few 
miles  above  and  below  Sparland,  aud  in  and  about  all  the  outcrops  of 
the  coal  seams.  The  heaAy,  soft  sandstone  about  Sparland  is  quarried 
in  considerable  quantities  for  foundations  and  ordinary  farm  and  cellar 
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inasdiiiy.  On  first  being  quarried  it  is  too  soft  and  cruuibliiig  ;  but  ex- 
])o.siire  to  the  weather  .seasons  it  and  adapts  it  to  tbe  above  purposes. 
It  is  not  a  good  building  stnne,  but  for  want  of  a  better  is  used  to  some 
extent.     It  is  very  coarse-grained  and  gritty. 

The  thin  band  of  outcropping  liniestoue  above  referred  to  furnishes 
a  hard,  eonii^act  building  stone,  rather  unshapely  and  haxd  to  work  as 
it  conies  from  the  quarry.  The  quality  is  good  and  the  cok)r  is  warm 
and  rich ;  but  the  trouble  of  working  it  into  shajie  will  always  prevent 
its  use,  except  for  rough  masonry.  Good  stone  can  be  obtained  so  easily 
from  La  Salle  and  Joliet,  that  it  will  not  pay  to  quarry  these  limestones 
extensively  for  building  purjioses. 

Over  the  upland  prairies,  and  e\eu  along  the  eastern  bluff  range, 
stone  quarries  and  outcrops  nf  stnne  are  hardly'  ti)  be  met  with.  Tlie 
farm  houses  and  barns  are  built  upon  blocks,  bricks,  and  aU  sorts  of 
foundation  materials,  cxccjit  good  foundation  stones.  lu  riding  through 
a  country,  and  observing  the  foundations  of  the  houses  and  barns,  an 
unfailing  indication  may  be  had  as  to  the  condition  of  the  country  with 
leference  to  the  outcrop  of  rocl^y  geological  formations.  Applying  this 
test  to  eastern  and  western  -^larshall  county,  we  shall  not  be  disap- 
pointed. ^V  few  of  the  hills  show  a  gravelly  appearance,  or  limited  out- 
crojis  of  a  hard,  ringing,  light  colored  rock,  and  that  is  about  the  extent 
of  tlie  outcrops  whicli  present  themselves  for  examination. 

Lime. — A  Jew  lime  kilns  now  are  or  Imve  been  in  operation  in  the 
county.  One  of  these,  at>out  one  mile  above  Sparland,  on  the  point  of 
a  bluff,  makes  a  coiisideralile  (piantity  of  very  good  linu'.  The  material 
used  is  the  light  colored,  hard  limestone  from  the  thin  outcrop  near  the 
top  of  the  bluff.  The  lime  is  \'ery  white  and  rather  fine-grained.  It  is 
used  iu  the  neighborhood  quite  extensi\'ely,  but  will  never,  perhaps, 
liecomc  an  article  of  slupment  to  other  counties.  All  points  accessible 
to  railroad  dejiots  can  be  sui)plied  witli  .nxiod  lime  from  other  localities 
so  easily  and  (/heaply  that  these  lime  kilns  Avill  never  obtain  anything 
but  a  local  trade. 

iSaiKh  tinil  Cl(ti/.s. — AU  along  the  Illinois  river  plenty  of  good  river 
sand  may  be  obtained  fit  for  various  economical  purposes.  It  lies  in 
banks  and  drift  beds,  and  ranges  from  a  fine  washed  to  a  coarse  gritty 
grain,  according-  to  tlie  conditions  of  the  waters  which  assorted,  ar- 
ranged and  deposited  it.  Its  cohu'  also  Aarics.  lu  some  jilaces  it  is 
almost  as  white  as  St.  Peter's  sandstone.  In  others  it  is  of  a  yellowish 
and  browiiisli  hue. 

The  clays  of  the  Illinois  ri\  er  bottom  are  especially  suitable  for  the 
manufacture  of  common  red  brick.  They  are  partially  mix-ed  with 
sand,  and  burn  into  a  very  solid,  ringing  brick,  well  adapted  for  ordi- 
nary building  purjioses. 
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General  Remarls. — Very  few  fossils  were  found  in  tliis  county.  In  the 
ravines  about  Sparland  specinu'us  (tf  Lepidadeiidroit  arc  sometimes 
picked  up ;  and  I  was  inforuied  tbat  tlie  associate  sba-lcs  of  the  cDal 
drifts  often  contained  ratlierpoor  specimens  of  fern  leaves.  The  sliah's 
observed  by  me  were  too  mucli  decayed  to  aflbrd  any  thing  but  traces 
of  these  ferns,  and  a  few  stems  of  some  kind  of  coal  plants.  The  sand- 
stones and  limestones  examined  seemed  almost  unfossiliferous.  IMore 
extensive  working  of  the  beds  might  develop  fossiliferous  strata. 

It  will  thus  be  seen  that  the  general  geology  of  the  county  is  com- 
paratively devoid  of  interest.  The  Sparland  coal  banJis  will  always 
excite  more  or  less  attention,  and  will  remain  sources  of  a  considerable 
supply  of  coal.  It  will  mostly  remain  a  local  trade  in  coal,  however, 
uidess  some  heavy  comjiany  is  fortunnte  in  finding  a  good  mine  near 
the  railroad.* 

PrT>'AM  County  lies  on  both  sides  of  the  Illinois  river,  a  short  dis- 
tance below  its  great  bend  at  La  Salle.  It  is  bounded  on  the  north  by 
Bureau  and  La  Salle  counties  ;  on  the  east,  by  La  Salle  county  ;  on  the 
south,  by  Marshall  county,  and  on  the  west  by  ilarsliall  and  Bureau 
counties.  It  is  one  of  the  smallest  counties  in  the  State,  and  contains 
four  irregularly  shaped  towns,  three  of  which  are  east  of  the  Illinois 
ri\'er,  and  one  west  of  it.  These  towns  are  Granville,  Hennepin  and 
JIagnolia,  ou  the  east,  and  Snatchwine,  on  the  west  side  of  the  river. 
The  county  contains  iu  all  about  two  hundred  and  sixty-six  square  miles, 

*NOTE. — Since  the  foregoing  report  "was  written  a  boring  was  made  at  Sparlanil  to  the  depth  of  182 
feet  below  the  lower  seam  outcropping  in  the  river  bluffs.  For  the  following  section  of  this  boring  I 
am  indebted  to  ilr.  Chas.  Sargent,  of  Sparland : 

A'cctLon  of  Boring, 

Ft.     In. 

No.  1 — Surface  clay 10 

No.  2 — Sandstone 2 

No.  3— Shale 40 

No.  4 — Black  slate  or  shale 3 

No.  5— Coal  (No.4?) 0      6 

No.  6— Shale 10 

No.  7— Quartz  (Sandstone!) 0      6 

No.  8 — Sandy  shale 91 

No.  9 — Black  slate  or  shale 2 

No.  10— Shale 6 

No.  11— Coal  (No.3?) 2      8 

No.  12— Fire  clay 2      6 

no   2 

It  is  probable  that  the  coal  found  here  at  the  depth  of  165  feet  is  No.  3  of  our  general  section  of  the 
Illinois  valley  coals,  though  it  may  be  No.  2,  as  the  character  of  the  roof,  as  reported  in  the  boring, 
would  seem  to  indicate.  It  is  to  be  regretted  that  this  boring  had  not  been  continxied  to  the  bottom  of 
the  Coal  Measures,  which  could  have  been  reached  in  about  120  to  150  feet  from  where  the  work  ter- 
minated, as  it  is  quite  possible  that  coal  No.  1  might  have  been  found  here  as  thick,  or  even  thicker, 
than  the  one  penetrated.  This  would  have  settled  the  question  as  to  the  probable  amount  of  coal  un- 
derlaying this  portion  of  the  county.  A.  H.  W. 
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and  is,  iit  the  longest  meiisiiremeiit,  about  fifteen  miles  long  from  north 
to  south,  and  alumt  twe)ity-ti\  e  miles  from  cast  to  west. 

Surface  Coiifgtirdtiiiii. — The  most  marked  feature  in  the  surface  cou- 
flguration  of  the  countT  is  tlic  Illinois  river  and  its  attendant  bluffs  and 
bottoms.  The  river  itself  Hoavs  along  the  northern  boundary  line  of 
the  eounty  from  the  north-east  to  the  jiorth-west  corner  of  the  county, 
at  which  latter  locality  it  makes  its  great  bend  from  a  western  to  a 
southern  course.  It  flows  along  the  western  boundary  line  until  it 
reaches  the  townsliip  of  .Snatchwine,  which  township  it  leaves  on  the 
west.  The  river  bottom,  within  the  boundaries  of  this  county,  is  not  so 
extensive  as  in  other  counties  in  this  part  ot  the  iStatc.  On  the  eastern 
side  the  bluff  langc  keeps  near  the  river  through  the  entire  extent  of 
the  county.  About  Hennepin,  and  immediately  belou',  it  is  a  sort  of 
liigh  prairie,  rising  gradually  back  from  the  riv("r.  This  is  a  sort  of 
medium  table  land  bctNM't'll  the  alluvial  bottom  and  tlie  highlands  back 
from  the  bluff  raii.nc.  It  is  very  feitile,  but  ratlier  sandy,  and  is  under 
a  high  state  of  culti\  ation.  On  the  '\^■est  side  of  the  ri\  er,  from  its  en- 
trance into  the  county  to  the  soutli  line  of  the  same,  the  liver  bottom 
is  from  (_ine-half  to  about  two  miles  in  width,  except  at  the  southern 
boundary  line,  w  lure  it  widens  out  into  the  upper  extremity  of  the 
"  C'ldw  .Aleadows,"  in  Marshall  county.  This  stretch  of  alluvial  liottom 
land  is  subject  to  almost  annual  inundations  from  the  overflow  of  tlie 
Illinois  river.  It  is  one  interminable  wilderness  swamp,  penetrated 
with  slonglis  and  swales,  (jvcigrown  in  i)laces  with  thickets  of  water- 
willow,  dense  with  heavy  grasses  thickly  interwoven  with  pea  vines, 
receiving  from  each  overflow  a.  deposit  of  soft  mud  silt,  with  one  or  two 
slough-lilic  expanses  or  lakes  during  low  water ;  a  broad  expanse  of 
yellow,  thick,  creani-colori'd  \\atcr  at  high  flood  of  the  ri\-er  ;  a  [lesti- 
lent  tiact,  breeding  fc\"ers,  frogs  and  mosquitos  ;  slcirtcd  in  two  or  three 
places  with  bottoms  high  and  dry  enough  for  cultivation.  Such  is  the 
character  of  this  bottom.  In  it  there  is  some  heavy  tindter  slcirling 
the  river.  Banks  of  sand  and  lields  of  mud  and  silt  alternate  along 
the  stream. 

The  bluff  ranges  on  both  sides  of  the  river  ha\e  nothing  i)eculiar 
alioiit  them.  Tlicy  ii.se  to  an  altitude  of  from  .SO  to  about  1-.')  feet.  For 
the  most  part  they  ari^  geidly  rounded  and  covered  with  a  liglit  growth 
of  scattering  tiinlier.  They  aie  com|>osed  for  the  most  part  of  drift 
<'lays,  and  gi'avcls,  and  Coal  Measure  deposits,  occasionally  showing 
loess,  marly  clays,  and  sands.  From  the  brow  of  tliese  bluifs,  in  either 
direction  from  the  river,  is  a  tract  of  rongli  or  barren  land  from  one  to 
about  four  miles  in  width.  These  strii)s  of  land  are  somewhat  rough; 
are  intersected  by  numerous  ra\iiies,  and  are  more  or  less  covered  with 
a  scattered  growth  of  oak  timbei'.     These  rough  lands,  although  not  so 
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well  adapted  to  aiirienltnre  as  tlie  more  level  portions  of  tlie  State,  will 
produce  fruits  iu  i)erfeetioii,  and  the  cereals  yrowii  ujiou  thcni  liave  a 
plumper  beiry  and  more  weii^lit  tlian  those  ^urown  upon  the  flat  prai- 
ries. 

Leaviuy  these  iuteriucdiate  tracts  of  rough  barrens,  the  rest  of  the 
couuty,  both  on  its  eastern  and  western  sides,  settles  off  into  the  usual 
level  Illinois  prairie  land.  On  the  east  this  strip  of  prairie  is  from  six 
to  twelve  miles  wide.  It  is  generally  quite  flat,  with  a  few  gently  swell- 
ing elevations.  It  is  almost  devoid  of  timber,  of  stone,  of  coal,  and  of 
large  streams  of  water.  The  soil  is  black  and  fat,  but  iu  wet  seasons 
much  of  it  is  a  little  too  flat.  Along  the  western  part  of  the  county  the 
praiiie  is  more  rolling,  dryer,  and  with  a  lighter,  waraier  soil. 

Streams. — Except  the  Illinois  river,  there  are  no  streams  of  any  size 
iu  the  county.  "  All  Forks  "  is  a  considerable  sized  brook  ;  the  rest  of 
the  coimty,  and  especially  the  more  level  prairies,  have  many  small 
brooks  and  rivulets,  for  the  most  part  without  steep  banks  or  hills. 
They  are  essentially  surface  streams,  dry  iu  dry  seasons,  and  draining 
off  the  surface  water  in  wet  ones. 


G  ('  ol  0  g  1/  . 

Quaternary  System. — There  is  nothing  of  special  interest  iu  the  geo- 
logy of  this  county.  Outcrops  are  few  and  far  bctwceu.  The  variety 
of  formations  is  verj-  limited.  The  surface  gcdlngy  is  made  up  i>f  the 
usual  Quaternary  deposits.  The  soil  and  sub  soil  of  the  prairies,  the 
few  narrow  creek  bottoms,  and  the  usual  Illinois  river  bottom,  are  well- 
marked  alluvial  deposits.  Of  these  nothing  need  be  said,  except  almost 
to  reiterate  the  statements  about  the  same  deposits  of  Alarshall  countJ^ 
Along  the  Illinois  river  there  is  the  same  low  bottom,  slightly  contracted 
in  width.  The  present  flood  plahi  of  the  river  is  composed  of  the  same 
fine,  black,  soft-grained  mud  and  silt,  very  fat  and  productive  when 
dry  enough  for  cultivation ;  the  same  banks  and  beds  of  variously 
colored  sand  of  different  degrees  of  fineness,  according  to  the  condi- 
tions of  the  waters  which  assorted,  arranged,  and  deposited  it;  the  same 
system  of  sloughs,  willow  growths,  and  meadows  of  rushes,  and  water 
grasses;  and  the  same  oozy  pools  of  green  scum,  pestilent-breeding  beds 
of  agues  and  intermittent  fevers. 

Along  the  Heuuepiu  yraiiie,  and  in  a  few  other  localities,  there  are 
considerable  strips  aud  stretches  of  river  terrace  land,  the  ancient  flood 
])laiu  of  the  river,  when  its  waters  ran  many  feet  higher  than  they  do 
now.  Some  very  flue  farms,  in  the  vicinity  of  Hennepin,  are  made  upon 
this  older  alluvial  deposit.     Few  traces  of  the  loess  clays  and  marls 
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were  lioticed,  but  the  river  bluffs  are  undoubtedly  crowned  with  a  clayey 
deposit,  more  or  less  partaking  of  the  nature  of  this  formation.  The 
more  le\el  portions  of  the  county  are  covered  with  the  usual  drift-clays, 
about  \Yhicli  nothing-  need  be  said.  They  have  been  sufficiently  described 
in  the  published  works  of  the  sur\'ey,  and  in  many  of  the  detailed 
county  reports.  In  this  county  they  are  similar,  both  in  qualitj^  and  thick- 
ness, to  like  ileposits  in  neighboring  prairie  counties.  They  belong  to 
the  older  Quaternary,  or  true  drift  deposits.  Over  the  in'airies,  and  es- 
pecially about  some  of  the  little  surface  streams,  an  occasional  black  or 
flesh-colored  boulder  can  be  seen,  "lost  rocks,"  indeed,  in  an  ocean  of 
X)rairie  clays.  Along  the  shores  of  the  Illinois  river,  and  on  a  line  be- 
tween the  present  and  ancient  flood  plains  of  the  stream,  a  few  very  large 
masses  of  transported  rock  lie  half  buried  by  the  debris  of  ages.  One 
of  these  masses,  near  the  Putnam  and  ^Marshall  county  lines,  would 
weigh  many  tons.  It  is  a  pale  flame-colored  granite.  Siuuhir  masses 
lie  in  the  waters  of  the  river  at  se\'eral  places.  In  one  or  twi)  instances, 
I  noticed  great  rocl-cs  of  this  kind,  partially  buried  bj'  a  soft  silt-like 
mud.  I  did  not  notice  in  this  county  any  beds  uf  coarse,  transported 
gravel.  On  the  face  of  some  ot  the  l)lutt's,  and  in  some  of  the  ravines, 
there  is  a  lather  coarse  gra\el,  but  it  seems  to  be  composed  of  water- 
worn  fragments  of  Carboniierous  rocks,  similar  to  the  natural  bed  rock 
of  the  county.  The  ice  and  watei'  forces,  acting  in  ages  past,  in  arid 
along  the  Illinois  Iviver  A'alley,  doubtless  smoothed  the  original  rocky 
projections  of  the  beds,  and  these  are  the  water-worn  fragments  of  the 
rocks,  abraded,  and  carried  away  to  short  distances  only  from  their  ori- 
ginal Carbiniiferous  ledges. 

OcoIo(j!c(il  ForinutionH. — If  the  Quaternary  deposits  be  strii)ped  from 
the  bed  rocks  all  over  the  county,  the  surface  would  then  iiresent,  in  all 
probability,  only  Coal  Measure  rocks  and  associate  deposits,  represent- 
ing, ])erliaiis,  the  same  strata  that  are  far  better  exposed  in  Marshall 
and  LaSalli.'.  counties. 

Commencing  at  the  north-cast  corner  of  the  county,  we  may  reason- 
ably infer  that  (.'oal  Measure  dejiosits,  similar  to  those  existing  about 
LaSalle  and  Peru,  underlie  the  surface.  From  this  point,  it  is  but  five 
or  six  miles  to  the  extensive  coal  shafts  at  aiid  near  Oglesby,  just  south 
of  the  Illinois  (Central  railroad  bridge  across  the  Illinois  river.  The 
bluff  range,  on  which  the  south  end  of  the  bridge  abuts,  continues  on 
down  the  ri\'er  sontk-west  into  and  through  Putnam  county,  without 
any  material  change  in  aiijx'arance.  The  Peru  coal  slialts  are  even 
nearer  to  tliis  corner  of  the  coiuity,  bat  are  on  the  other  side  of  the  Il- 
linois ri\ ci'.  All  the  north  part  of  the  county  east  of  the  Illinois  river 
contains  beneath  it  these  same  Coal  Measure  deposits,  subject  only  to 
local  changes ;  but  the  coal  seams  themselves  may  have  thinned  out, 
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as  no  valuable  deposits  of  I'oal  bavc  as  yet  bt'cn  (liscoxcrcd.  The  rcni 
ami  LaSalle  coal  seams,  as  tlioy  extend  soutli,  on  tlie  eastern  side  of  tlie 
Illinois  river,  dip  to  the  southward,  and  as  the  siijierincuuibeiit  drift 
materials  increase  to  nearly  a  hundred  feet  in  thickness  over  the  ('oal 
]Measiu'es,  the  coal  seams  are  nowhere  exposed  above  the  surface.  .Vll 
the  south-eastern  part  of  the  county  is  underlaid  by  these  same  forma- 
tions, except  that  they  have  more  and  more  lost  surface  indications  of 
the  coal  seams.  Natural  outcrops  do  not  exist,  and  no  borings  have 
been  made  so  far  as  I  know,  and,  of  course,  our  knowledge  of  things 
hidden  beneath  the  surface  cannot  be  very  definite. 

Following  the  trend  of  the  bluffs  from  the  above  starting  point  to  the 
south  line  of  the  county,  nothing  very  definite  shows  itself.  Traces  of 
sandstone  along  their  bases,  and  of  limestone  higher  up,  may  sometimes 
be  noticed.  The  former  is  the  coarse,  massive,  friable  sandstone,  and 
the  latter  the  hght-colored  limestone,  described  in  the  reports  upon  the 
the  geology  of  ^larshall  and  Bureau  counties.  The  country  being  rough, 
and  timbered  for  most  of  the  distance,  except  the  Hennepin  prairie, 
stone  is  not  quamed,  and  the  opportunities  to  examine  outcrops  are 
very  scarce.  Indeed,  I  hardly  know  of  a  good  outcrop  in  the  county, 
either  natural  or  made  by  quarrying,  and  there  certainly  is  no  ou^tcrop 
where  a  fair  section  can  be  made. 

These  remarks  apply  more  particularly  to  the  large  fractional  town- 
ship of  Hennepin,  laying  immediately  adjacent  to  the  Illinois  river  on 
the  east.  The  two  eastern  townships  of  ^lagnolia  and  Granville  are 
dead-level  prairie  land,  devoid  of  outcropping  strata  of  any  kind,  ex- 
cei)t  towards  the  river  on  the  north. 

West  of  the  Illinois  river,  the  single  large  township  of  Snatcliwine, 
which  is  the  only  part  of  the  county  west  of  the  stream,  the  geology  is 
similar  to  that  of  south-eastern  Bureau  county,  except  that  no  produc- 
tive coal  seams  have  been  discovered.  There  is  also  a  slight  sinlcing  or 
dip  of  the  strata  towards  the  south.  At  the  north  line  of  the  county 
the  bluffs  are  not  remote  from  the  river,  and  the  valley  on  that  side  is 
narrower  than  in  some  other  places.  The  trend  of  the  bluffs  bear 
gradually  a^^'ay  from  the  ri^er,  at  the  southern  limits  of  this  large  town- 
ship, and  the  northern  extremity  of  the  "  Crow  Jleudows  "  is  reached. 
The  bluffs  show  some  unworked  outcrops  of  the  hard,  senu-crystaline 
limestone,  noticed  about  Trenton,  in  Bureau  county,  but  they  are  not 
quarried,  and  show  no  fossils  where  examined.  The  western  end  of  the 
townshij)  is  prairie,  without  anjthing  of  geological  interest. 

This  is  about  all  that  can  be  said  about  the  geological  structure  of 
of  this  little  county.  On  the  map  it  should  be  marked  as  underlaid  by 
the  Coal  Measures,  except  the  valley  of  the  Illinois  ii\er,  which  should 
indicate  alluvial  deposits.     The  county  is  quite  small,  and  its  geology  is 
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iiiiintci'osting.  Its  detailed  repmt  will  consequently  be  short  and  soine- 
what  iiiiHatisfaet<ii'y.  Siicli  comifies  as  LaSalle,  and  otlieis  in  that  ])art 
of  tlie  State,  afford  the  geologist  a  more  interesting  field  for  obseixa- 
tion.* 

Ecoiiinnicid  fjeolof/i/. — jVlthough  underlaid  by  the  (Joal  Pleasures,  eoal 
in  workable  quantities  has  not  yet  l)eeii  discovered  in  the  county.  In 
the  north-western  and  south-western  portions,  eoal  seanrs  may  exist, 
but  their  character  and  extent  icinaiii  to  be  pro\'ed,  hut  it  is  likely  that 
valuable  beds  will  yet  be  discovered.  The  same  might  also  be  said  of 
stone  suitable  for  tlu^  pur))oses  of  building  <ir  other  economical  uses. 
The  stone  quarries,  if  any  good  ones  exist,  lie  concealed  beneath  the 
surface,  and  have  not  yet  been  opened.  Lime,  as  a  natural  coiise- 
qnence,  is  not  burned  to  an  extent  that  would  make  it  a  valuable  pro- 
duction. The  railroad  and  river  facihties  for  transportation  will  always 
enable  the  citizens  of  this  county  to  obtain  coal,  stone,  aiul  lime  fnmi 
other  places  with  vvvy  great  ease.  Sands  and  ordinary  clays  exist  in 
.yreat  abundance.  ^latcrials  for  the  manufacture  of  connnon  red  brick 
can  be  found  in  most  parts  of  tlie  county,  and  in  the  valley  of  the  Il- 
linois river  these  materials  are  of  cxcrllent  quality.  For  agricultural 
purjmses,  fruit-raising,  and  wine-growing,  this  county  is  very  siniihir  to 
^larshall  countv. 


*  XOTK. — The  hard,  hlue  hmestonr  ■w-liicli  forms  tlio  u])]mt  bed  nf  the  Cn:il  irciisiu'e.s  at  Si>;irlanrl,  I 
liave  no  doulit  is  the  saoit-  bed  outcroiipiii^  at  Joih-m'  Prairie,  and  at  Lon.sdale's  ljiiarrii-,s,  in  I'eoria 
eoiintv.  ;iiid  usually  lies  about  fifty  fret  ,ibnv<',  coal  X'o.  7,  aTid  from  Tiiu<-ty  tu  cue  hundred  feM-r  above 
coal  Xo.  0,  and  one  hundred  and  fifty  leet  alio\  e  cojll  Xo.  4.  A^  this  limestone  is  mentioned  by  ^Ir. 
SliAW  as  ontero]ij)iuu  iu  tbe  bluffs  of  the  Illinois,  in  this  county,  it  may  serve  as  .i  guide  to  those  in 
seai<h  of  ct)al  :  ^^ld  it  will  iiulicate  the  de]itli  to  which  it  woulil  he  necessary  to  ^r,,  io  tbe  vicinity  of 
its  outcrop,  to  ri^aeh  either  or  all  of  tile  above  named  coals.  It  is  proliably  the  same  as  the  limestone 
Ko,  3',^,  in  the  i;eneral  section  of  the  t_'oaI  Mi-asures  of  LaSalle  county,  given  on  pa^e  'Jli.'i,  in  Yn].  Ill 
of  these  reports.  A.  11.  W. 


OHAPTEE  XIII. 

EOCK    ISLAND    COUNTY. 

That  part  of  Eock  Island  county  north  of  Eock  river  is  bounded  on 
thf  sttuth  by  Eock  river,  on  the  west  by  the  ^lississippi  river,  and 
on  the  north  and  east  by  the  iVIarais  d'Ogee  slough,  and  a  portion  of 
AN'liiteside  county.  It  is  an  irregularly  shaped,  triangular  piece  of  land, 
some  twenty-eight  and  one-half  miles  long  on  its  western  boundary, 
about  seventeen  miles  wide  across  the  north  end,  and  gradually  tapers 
to  a  i)oint  at  the  juuctiou  of  the  two  rivers  a  short  distance  below  Eock 
Island  city. 

Its  physical  features,  and  surface  contigurati.:>n,  are  a  good  deal  diver- 
sified. Broad  sand  prairies,  low  alluvial  bottom  lands,  abrupt  bluffy 
highlands,  and  various  combinations  of  these,  make  up  the  general  face 
of  the  country.  At  Cordova  the  bluffs  rise  abruptly  from  the  sandy 
plain.  They  follow  the  trend  of  tlie  Mississippi  river  close  along  its 
shore,  and  are  abrupt,  broken,  and  rough.  About  M(jline  and  Eock 
Ishuid  they  recede  a  mile  or  two  from  the  river  but  strike  Eock  river 
at  Camden.  Up  this  latter  stream  they  continue  for  a  few  miles,  rising 
high  and  abrupt  from  the  water's  edge.  Soon  they  commence  drawing 
away  from  this  latter  ri\er,  leaving  a  low  allu\ial  bottom.  They  then 
trend  (iff  to  the  north,  leaving  the  same  low  bottom  between  themselves 
and  the  ]\Iaredosia  slough,  along  the  Whiteside  county  line.  Following 
this  course  five  or  six  miles,  they  suddenly  bend  to  the  west,  and  strike 
the  Mississippi  near  Cordova,  the  place  of  beginning.  This  part  of  the 
county  lias  in  it  six  luimed  townships,  not  bounded  by  regular  township 
lines,  but  made  nii  mostly  of  irregularly-shaped  fractional  government 
townships.  These  contain  somewhere  near  one  hundred  and  seventy- 
eight  sc^uare  miles  or  sections  of  land. 

All  that  j)ortion  of  the  county  within  the  above  bluff  line  boundary,  is 
highlands  or  uplands,  from  fifty  to  one  hundred  feet  above  the  general 
water  level  of  the  Mississippi  liver.  It  is  aljrupt,  broken,  rolling,  and 
-rough.  Much  of  it,  especially  the  hills  and  ra^•ines,  is  coveicd  with  a 
scattering  growth  of  tinil)er  and  brush.  Pleasant  Yalley,  cutting  across 
tliis  upland  region  from  Hampton  on  the  Mississippi  to  Carbon  Cliff  on 
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Rock  river,  is  the  only  considerable  (lejiression  in  this ele\ate<l  platean. 
TJiis  valley,  though  small,  contains  some  good  iarin  lands.  Over  this 
elevated  I'egion,  esi)ecially  towards  the  north  east,  many  small  farjiis  are 
ojieued.  The  soil  is  thin,  but  well  adapted  to  the  growth  of  cereals  and 
fruits.  The  alluvial  bottoms,  when  dry  enough  to  cultivate,  make  the 
best  and  richest  corn  lands,  and  the  wet  portions  make  good  meadow 
and  grass  lands.  The  agrieultural  resources  of  northern  Eock  Island 
county  are  not  very  rich  or  varied.  ^IMnch  of  the  land  is  unpiroductive, 
much  of  it  is  too  high,  or  too  low,  or  two  sand}',  small  portions  of  it  are 
almost  unsurpassed  for  fertility. 

As  a  fruit  growing  region  it  ought  to  ex(iel.  Some  of  the  large  apple 
orchards  along  the  bluffs  near  Cordova,  bear  abundantly  and  uniformly, 
and  produce  fruit  of  excellent  iiuality.  That  whole  encircling  range  of 
bluffs  have  hundreds  of  localities  where  the  hardier  varieties  of  the  vine 
might  be  raised  with  great  success.  There  is  no  reason  why  grape 
growing  and  wine  making  might  not  be  made  a  producing  interest  of 
the  county.  The  few  local  experiments  with  the  vine,  tried  by  amateurs, 
certainly  give  promise  of  this. 

The  manufacturing  facilities  of  Eock  Island  county  are  among  the 
l)est  in  the  State.  The  coal  is  alumdant  and  cheap,  the  water  iiowers 
are  heavy  and  conveniently  located.  The  well-known  jiower  at  ]Moline, 
obtained  from  an  arm  of  the  ^Mississippi  river,  has  built  up  a  flourishing 
aud  \\ealthy  village  within  sound  of  its  roaring  wheels,  and  sends  out  its 
shining  steel  [dows  and  other  manufactured  articles  over  the  north- 
west. 

At  Camden  a  vast  enterprise  lias  been  undertaken.  Wlien  I  was  last 
there  (in  JsljS)  Kock  river  was  turned  (.)ut  of  its  accustomed  channel  by 
a  series  of  coffer  and  other  dams,  and  a  little  regiment  of  men  and  teams 
were  at  work  in  its  bed,  (juarrying  rock  and  building  one  of  the  most 
elegant  and  solid  dams  on  tlie  whole  river.  I'ouiidations  for  mills  and 
other  buildings  were  also  being  laid.  The  object  is  to  build  up  another 
manufacturing  village  at  this  locality,  that  shall  ri\al  or  surpass  ]Moline 
in  wealth  and  importance.  The  natural  advantages  are  abundant,  men 
of  energy  and  abundant  capital  are  at  the  head  of  the  enterprise,  and 
there  is  no  reason  to  anti(apate  a  failure. 

A'  H  r  f(i  (■  r    a  (_'  0  I  0  11  y  . 

The  Uock  river  and  IMaredosia  bottoms,  abo\e  referred  to,  behing  of 
course  to  the  alluvial  deposit.  They  are  from-two  to  Ave  miles  wide. 
Their  clmracter  and  agricultural  capabilities  have  already  been  stated. 
That  part  of  the  (;ounty  north  of  the  bluff  hue,  made  up  mostly  of  the 
township  of  Cordova,  is  a  broad,  level  sand  prairie,  and  at  a  time  Avhen 
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the  Mississippi  river  ilowed  a  miglitier  stream,  both  in  its  present  chan- 
nel and  in  the  IMarechisia  slongh,  it  was  a  broad  headland  sand-bar. 
The  blntt'  bounded  highlands  above  described  then  rosi'.  as  an  island 
from  the  broad  lake-like  river.  The  driftingsauds  lodged  against  its  upper 
end,  and  the  sand-plain  under  eonsideration  was  gradually  formed,  just 
as  sand-bars  of  the  present  day  are  formed  against  the  upper  end  of 
river  islands. 

This  sand  deposit  took  i)laoe  during  the  long  ages,  while  the  Missis- 
sippi valley  was  occupied  by  a  mightier  stream  than  the  present  river, 
and  a  part  of  its  waters  found  a  channel  through  the  Maredosia  bot- 
tom, and  the  present  valley  of  Eock  river  below  its  outlet.  I  have  dis- 
cussed at  length,  in  the  geology  of  NVhiteside  county,  the  proposition 
that  the  Mississippi  once  flowed  through  this  latter  bottom,  and  into 
Rock  river  at  Erie,  and  need  not  now  inalce  farther  lemarks  upon  that 
subject. 

The  narrow  bottom  from  Hampton  to  Camden  is  an  ancient  shore  or 
beach.  It  is  dry,  and  in  some  i)laces  rocky.  But  the  most  carious  phe- 
nomenon along  the  iMississippi  bluffs  is  the  old  shore-line  marked  along 
their  sides.  At  Cordova,  the  principal  part  of  the  town  is  built  upon 
this  ancient  beach  or  terrace.  It  is  here  some  lifty  feet  above  the  pres- 
ent low  water  mark  of  the  jMississippi  river.  It  is  distinctly  marked  all 
along  the  bluffs  to  Camden,  but  runs  l(jwer  as  it  passes  from  Cordova 
to  the  latter  place. 

The  bluffs  and  hills  of  Rock  Island  county  are  composed  in  part  of  the 
whitish  buff  clays,  sands,  and  marly  deposits  known  as  the  loess.  Re- 
ceding back  from  the  bluff  lines  the  loess  thins  out,  and  is  succeeded  by 
fine  laminated  drift  clays,  such  as  cover  most  of  our  upland  barrens  and 
high  prairies.  Large  boulders  are  of  rare  occurrence ;  so  are  genuine 
drift  gravel  beds.  Beds  of  recent  river  gravel  mark  the  present  shore 
lines  of  the  streams,  but  these  are  of  very  recent  formation. 


do  a  I     M e as  u  res. 

In  that  i^ortion  of  the  county  lying  west  of  Rock  river,  the  Coal  Pleas- 
ures are  found  as  outliers,  overlaying  and  resting  unconformably  upon 
the  Devonian  and  upper  Silurian  limestone,  as  far  north  as  the  vicinity 
of  Port  Byron,  where  they  finally  terminate.  The  most  noi  theily  point 
wliere  a  workable  bed  of  coal  has  been  found  on  this  side  of  the  river  is 
at  Rapids  City,  where  the  seam,  probably  the  same  as  tliat  two  miles 
east  of  Hampton,  and  at  Carbon  Cliff,  is  said  to  be  from  four  to  five  feet 
thick,  and  overlies  the  Niagara  limestone,  with  only  a  few  feet  in  thick- 
ness of  shales  and  fireclay  between. 
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Two  miles  east  of  Hampton,  .se\(Tal  sliafts  have  been  recently  sunk 
on  a  yood  .scaiR  of  coal  from  four  to  fiv(^  feet  tbiclv.  The  coal  and  the 
associated  stiata  are  the  same  as  at  Carbon  Cliff.  The  coal  here  has  a 
tendency  to  the  block  character,  breaking  easily  into  quadrangular 
Xiieces. 

It  is  overlaid  by  bituminous  sliales,  and  argillaceous  and  silicious 
limestone,  which  is  caiii>ed  with  a  baud  of  chert  from  four  inches  to  a  foot 
in  thickness,  above  which  we  tiud  silicious  shales  and  sandstone.  The 
dip  of  the  coal  is  very  irregular  here,  sometiuies  rising  nearly  to  the  sur- 
face le\el  and  then  sinking  to  the  depth  of  sixty  to  seventy  feet;  proba- 
bly conforming  to  the  irregular  surface  of  the  underlaying  limestones. 
The  coal  at  this  point  appears  to  occupy  a  limited  liasin,  that  has  been 
proved  l)y  borings  to  extend  for  aljout  three  (piarters  of  a  mile  in  one 
direction,  l)y  about  half  a  mile  hi  the  other,  covering  a  portion  of  sec- 
tions 15,  16  and  -*L',  in  town  IS  north,  range  1  east.  The  Ilampton 
shaft,  ^Etna  Coal  Co.,  IHirfee  shaft  and  Da\'enport  &  Co.'s  shaft  are  all 
on  this  little  basin. 

The  Carbon  Cliff'  mines  Vfvn:  located  on  iSec.  4,  T.  17  X.,  K.  1  E.,  and 
were  among  the  earliest  mines  worked  on  the  west  side  of  IJoek  river. 
For  many  >'ears  extensive  coal  operations,  in  connection  with  an  estab- 
lishment for  the  manufacture  of  ]^)otteiy  and  tire  brick,  were  carried  on 
at  this  point  under  the  management  of  W.  S.  Thomas,  Esfp,  but  the 
limited  supply  of  coal  finally  became  so  nearly  exhausted  that  mining 
was  no  longer  a  profitable  investment,  and  the  mines  ha\  c  been  aban- 
doned. A  section  of  the  Coal  Measures  at  this  point,  the  upper  iiart 
obtained  by  sinface  ex])osuies,  and  the  lower  part  furnished  from  the 
records  of  a  boiing  made  by  Mr.  Thomas,  will  give  a  general  idea  of 
the  measures  as  they  are  developed  in  this  part  of  the  county  : 

Feet. 

No.  1 — Stre.ik  nf  bitiiniinouB  shale,  pioltalily  ijulicjiting  tliti  horizon  of  coal  No.  2 1 

No.  2 — SilicioiiH  shale  and  sandHtnne  18 

No.  3 — Jiliie  aijiiUaccoiis  .shale  aud  IniieHtniic,  with  a  band  of  chert ' Ij 

Ko.  4 — Bituminous  shale 1 

No.  3— <  "al  - 3  to  4 

K(..  6— Kii.'  clay - 2  to  3 

No.  7 — Saiid^hiiiM,  daik  bine  flay  .slialra,  ^ith  bands  of  iron  ore,  and  thin  coal,  or  bituminous 

HhaliH,  passed  thi"oufih  in  tbn  boring 70 

;Nu.  8 — Oiay  Uevoiiiau  and  np|nT  Sihnian  limestones  penetvateu  to  the  depth  of  two  or  three  hundred 

IV-et. 

The  hand  of  chert  hi  the  shales  over  this  coal  forms  a  reliable  guide 
to  the  identification  of  the  strata  both  in  this  county  and  in  Henry.  It 
varies  in  thickness  from  four  inches  to  two  feet,  and  in  color  from 
a  light  gray  to  black.  It  has  the  eonchoidal  fracture  of  a  true  Unit, 
and  was  used  by  the  Indians  for  the  manufacture  of  their  implements 
of  war  and  of  the  chase.  The  linu'stone  over  the  coal  contains  but  lew 
iossjls  at  this  locality,  but  the /S|^»';(/r/-  aivuidliis  nnd  Atliijr  is  suhiiliUt 
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seemed  to  be  the  most  common,  and  ProdHcfus  lonf/ispinns,  V.  Prattcul- 
anus  ('lio)icfen  mesoloha^aud  a  minute  Troiiatopara  wi'iv,  ulao  obwei\'ed, 
but  more  rarely. 

An  analysis  of  tliis  eoal,  by  Mr.  IIenky  Pkatten,  former  chemist  of 
the  survey,  gave  the  followinf^-  results  : 

Moisture 7  0 

Volatile  matter 36-7 

Carbon  in  oukc 52  8 

Ash  (\Yhite) 3-5 

100  0 
Carbon  in  coke 55. 3 

In  the  vicinity  of  Camden,  on  the  western  shore  of  Bock  river,  the 
lower  beds  between  the  Devonian  limestone  and  the  Carbon  Clitf  eoal 
are  well  exposed,  showing  an  outcrop  of  a  thin  seam  of  coal  just  aboxe 
the  river  level.  Above  this  thin  seam  there  is  a  lied  of  coarse  sand- 
stone that  sometimes  passes  into  a  sandy  shale,  abox^e  which  is  another 
coal  seam  two  feet  in  thickness.  The  exposure  here  gi^es  the  following 
section  : 

Feet. 

No.  1 — Sandy  shale 30  to  35 

Xo.  2 — Bituminous  shale - 4 

No.  3— Coal -  -  - 2 

No.  4— Fire  cl.iy - 1  to  2 

No.  5 — Sandstone  and  sandy  shale 20  to  25 

No.  6— Thin   coal - 1  to  2 

No.  7— Shale 1  to  3 

No.  8 — Devonian  limestone. 

It  is  possible  the  u]iiier  seam  in  the  foregoing  section  may  be  the 
equivalent  of  the  Carbon  Cliff  c<ial,  but  I  am  inclined  to  regard  both 
these  thin  seams  as  intercalated  beds  underlaying  the  main  coal  of  this 
county.  The  seam  at  Caibon  Cliflt'  and  Coal  Valley  I  consider  as  iden- 
tical with  the  Seaville  coal  in  Fulton  county,  and  as  No.  1  of  the  Illi- 
nois river  section,  published  on  jiages  5  and  6  of  the  third  volume  of 
these  Iteports.  If  this  conclusion  is  correct,  then  the  two  thin  coals  in 
the  above  secti(jn  are  the  rei)iesentatives  of  the  sub-conglomerate  coal 
of  Southern  Illinois.  The  fact  that  they  have  nowhere  been  found  in 
this  portion  of  the  State  thick  enough  to  be  of  any  economical  value, 
except  for  local  use,  seems  to  favor  this  conclusion.  The  seam  of  so- 
called  cannel  coal  opened  at  the  foot  of  the  bluff  near  Colona,  in  Henry 
county,  and  similar  beds  of  highly  bitumiuized  shales  that  occur  at 
some  other  points  in  Rock  Island  county,  may  probably  be  referred  to 
the  same  horizon.  In  the  bituminous  shale  overlaying  the  two-foot  coal 
seain  in  the  above  section,  we  obtained  a.  few  plants,  among  wdiich  the 
Lejndodcndrnn  clype<dum  was  the  most  abundant. 
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Th  c    Ha  m  il  t  o  n    Li  m  c  s  f  o  n  e  . 

Aliiiut  a  mile  and  a  hall'  below  Hampton  the  iippm'  and  more  slialy 
l>eds  of  the  Hamilton  liiiu'stone  tiist  liei;iii  to  outcrop  alonj;  the  Mi,ssis- 
sippi  river.  jVlxmt  ]\loliiie  still  liea.vier  (lutcrops  exist.  These  are 
thicker-bedded,  are  of  a  brownish  color,  and  are  full  of  fossils.  At 
liock  Island  (_'ity,  and  about  Camden,  it  becouK's  more  massive ;  the 
stratification  is  irregular;  the  color  a.  bluish-white  or  brown  upon  recent 
fractures,  and  the  stouts  hard  and  tenacious.  At  Camden  tlie  bed  of 
the  river  is  a  solid  floor  of  these  irrcftularly-shaped  rocks.  They  aie 
worn  smooth  by  the  flow  of  the  hea\'y,  swift-running'  waters,  rushing 
0"\'er  them  for  ages,  and  stained  a  mud  color  l)y  the  sediment.  It  un- 
derlies all  that  narrowMiottom  I'caching  from  .'\Ioline  to  ('amden,  and 
attains  a  thickness  in  its  outcrops  of  [lerhaps  thirty  feet.  Hock  Island, 
in  the  ^[ississipjii  river,  is  a  vast  jiile  of  this  Hamilton  limestone,  rising 
in  the  midst  of  the  stream,  overlaid  by  a  thin  soil,  and  co\cred  by  a 
magnificent  young  foiest. 

The  Devonian  limestones,  as  they  are  developed  in  this  c()unty,  may 
be  readily  sejiarated  on  lithological  grounds  into  three  divisions.  The 
uppermost  di\'ision  consists  of  gray  and  1)rown  limestones,  the  lower 
laycis  lather  coarsc-graini.Ml  and  completely  filled  with  the  shells  and 
corals  ])ecidiar  to  the  Hamilton  beds.  This  may  be  estimated  at  from 
twenty-five  to  thiity  feet  in  thickness,  and  is  well  exposed  near  Andi- 
lusia,  and  on  the  o]»positc  side  of  the  river  near  Xew  Luftalo.  The 
middle  di\ision  consists  of  liiown  argillaceous  limestones  and  calcareous 
shales,  full  of  the  characteristic  shells  of  this  groui>,  and  from  30  to  40 
feet  in  thickness.  This  division  is  well  seen  bt'tween  liock  Island  and 
]Moline,  \^  here  a  perpendicular  face  of  thirty  feet  or  more  in  thickness 
is  exposed  in  the  quariies.  These  shaly  limestones  are  underlaid  by  a 
fine-grained,  gray  or  dove-colored,  compact  limestone,  the  upper  part 
toh.aalily  massi\'e,  but  becoming  thinnei'-bedded  t)elow.  It  extends  be- 
low the  ri\er  level,  and  is  said  to  have  been  penetrated  in  some  borings 
made  here,  s(-\'cr;d  years  since,  to  the  depth  of  more  than  a  hundred 
feet.  This  would  make  the  aggregate  thickness  of  the  Devonian  lime- 
stones at  this  point  ti-oni  one  hundreil  and  fifty  to  one  hundred  and 
seventy-five  feet. 

T'ossils  are  quite  rare  in  the  lower  division  of  this  formation,  but  we 
found  in  its  iijiper  l)eds  ^Ur/ywi  reticularis,  Alrcolitrn  Goldfiinsii,  nud  a 
Fliii/ipsasfrcii  of  the  same  species  as  that  eonnnon  in  the  ujjper  di\ision. 
The  shaly  limestones  of  the  middle  divrsion  contain  Spirifvr  pennatits, 
S.  I'arryiiniis,  ,S.  (tsprra,  (V.  hiincsiidin,  A',  xuhatli'iiuittus,  tS.  iniitiUfi,  iS. 
Jiiiiljriiitns,  Ci/rlia  Kiiihotiiitii,  I'rodiictiis  suhaldiun.  StrophoiiwiKi  deuii.^nd, 
>S.  fi'iiijili-s,  *S'.  lipitia,  Ortliis  Imccii.'ii.'i,    0.  suhorhifiiluris,   <).    Vaiiu.vcini, 
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^fcgixtocrinus  latus,  SynbathocriitUK  matufiuiis,  Ta.rocriiins  iiifrrscdjiularis, 
T.  gracilis,  I'cntrcmiU's suh-fruiicafii><,  Pl<iti/<rr<is  reiifricosuin,  Antrcospoii- 
gia  Hnmiltonciisis,  Fenesiellahifuraitn  Fuli/pora  irainilttnirnsis,  (did  Strlo- 
toporu  fDicoinis.  There  are  also  to  be  obtained  from  this  division  sev- 
eral species  of  turbinated  eorals,  and  a  Gomjihoveras  tliat  have  not  as 
yet  been  speeifteally  determined. 

The  npper  division  contains  many  of  the  species  above  named,  and 
in  addition  many  corals  belongint;-  to  the  genera  PhUlipmntrca  and  t^tro- 
matopora,  associated  with  ('i/.stipht/Uum  Ameriaounii  in  great  numbei's. 
There  are  also  some  brown  beds  near  Andalusia  that  contain  numerous 
Gasteropods  and  Ortlioceraiifes,  and  a  few  miles  below,  these  are  overlaid 
by  from  eight  to  ten  feet  of  a  brown  magnesian  limestone  that  contains 
casts  of  a  large  Spirifer  like  8.  Parryanus  and  Strophomena  de)nissa. 
These  brown  beds  are  directly  overlaid  near  the  mouth  of  Stonecoal 
creek  by  the  sandstones  and  shales  of  the  Coal  Measures.  There  can 
be  no  doubt  that  the  two  upper  divisions  of  this  limestone  fairly  repre- 
sent the  organic  forms  of  the  Hamilton  group  as  it  appears  in  Xew  York 
and  Canada,  and  as  no  fossils  specially  different  from  these  have  been 
obtained  from  the  lower  bed,  we  see  no  good  reason  for  assigning  that 
division  to  a  lower  formation.  This  group  attains  a  greater  thickness 
here  than  at  any  other  point  in  the  State,  and  at  the  first  outcrop  of 
this  limestone  to  the  southward,  in  Calhoun  county,  its  entire  thickness 
scarcely  exceeds  ten  feet. 

Xiagara  Limestone. — From  Cordova  to  Port  Byron  this  formation 
outcrops  heavily.  Leaving  Port  Byron  it  gradually  sinks  as  we  a\)- 
proach  Hampton,  and  a  little  south  of  that  place  disappears  beneath  the 
outliers  of  the  Coal  Measures.  The  stone  at  Cordova  has  a  tough,  horn- 
stone  like  consistency  and  appearance,  unlike  its  outcrop  at  Fulton  and 
farther  north.  Some  of  its  top  layers  break  with  a  splintery  fracture, 
and  the  lines  of  stratilication  and  bedding  are  verj"  irregular.  It  has 
some  of  these  characteristics  at  Port  Byron,  but  is  more  brecciated  in 
structure  and  yellow  in  color.  Stems  of  encriuites,  some  of  them  half  an 
inch  in  diameter,  fill  some  of  the  large  blocks  of  limestone  at  this  point 
Following  the  bluffs  from  Cordova  eastward  and  down  to  Pleasant  "\"al- 
ley,  this  limestone  outcrops  and  is  quarried  in  many  places,  both  in  the 
face  of  the  bluffs,  and  by  digging  into  the  higher  bottom  land  between 
the  bluffs  and  the  Maredosia  slough.  Its  characteristics  along  this  east- 
ern exposure  of  outcrop  change  a  little.  Minute  dendritic  spots  or  stars 
give  a  speckled  appearance  on  fresh  fractures,  and  the  color  is  a  yellow 
or  reddish  brown.  The  stone  is  softer,  and  occasional  fragments  of  Pen- 
tameriis  ohtangns  are  seen.  All  that  upland  region  north  of  Pleasant 
Valley  is  underlaid  1  ty  this  Niagara  formation  and  a  thin  outlier  of  ( 'oal 
Measures,  but  the  soils  and  upland  clays  deeply  cover  them,  except 
where  the  small  streams  cut  down  thi-ough  the  superficial  deposits. 
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JEj  c  0  n  0  m  i  c  a  I    G  e  o  I  o  g  ji  . 

The  horny,  tough,  splintery  hiyers  of  the  Magara  limestone  bnrn  into 
an  excellent  quick  lime.  It  is  white,  strong,  aud  pure.  At  Cordova  and 
Port  Byron  tires  almost  perpetually  glow  in  extensive  lime  kilns,  and 
the  lime  made  at  these  localities  has  a  wide  reputation  aud  commands 
a  ready  sale,  and  an  extensi^'c  business  iu  this  line  is  done  here.  The 
Hamilton  limestone  of  Eock  Island  is  a  very  pure  carli<niate  of  lime, 
aud  is  manufactured  into  a  good  article  (jf  quck  lime.  It  is  extensively 
used  in  the  goveiniiieiit  works  and  buildings,  now  iu  process  of  erection 
on  the  Island,  aud  although  coarse,  it  is  strong  and  makes  a  tirm  cement 
for  heavy  masonry. 

Lime  enters  extensively  into  all  the  arts,  uses,  and  utilities  of  life. 
Like  iron,  coal,  clay,  sand,  and  many  other  familiar  materials  of  daily 
use,  we  seldom  stop  to  consider  its  iiuniy  uses  in  the  econonues  and  con- 
veniences of  life,  and  the  localities  offering  facilities  where  it  can  be 
manufactured  cheaply  aud  of  superior  quality,  have  elements  of  material 
wealth  wortliy  tlie  attention  of  capitalists  and  political  ecunonnsts. 
Such  localities  exist  at  Cordova,  Port  Byron,  Albany,  Rock  Island,  and 
other  iilaccs  along  the  ^Mississippi  in  this  part  of  the  county.  Trans- 
Ijortation  by  rail  and  water  is  easy,  coal  and  wood  are  abundant  aud 
accessible  for  fuel,  the  Niagara  cliffs  and  Devonian  beds  furnish 
abundance  of  the  raw  limestones,  and  no  better  place  can  be  found  for 
making  the  manufacture  of  lime  a  good  paying  business. 

The  coal  seams  north  of  lioclc  river,  as  before  stated,  are  limited.  At 
Carbon  Cliff  the  seam  was  four  or  five  feet  thick,  and  for  a  time  •was 
worked  with  profit.  But  the  deposit  tlierc  seemed  to  be  but  an  outlier 
and  has  now  ceased  to  be  mined  to  any  extent.  Traces  of  coal  were 
also  discovered  in  the  bluff's  opposite  Cle^'elall(l,  in  the  township  of 
Hampton,  and  also  fmther  towards  the  cast  line  of  the  county  in  the 
township  of  Znm a.  At  Coal  Town,  midway  Jtetwecji  Carbon  Cliff' and 
Camden,  some  old  coiil  banks  at  the  base,  or  near  the  base  of  the  Idulfs, 
in  former  years,  furnished  considerable  coal,  of  a  quality  similar  to  that 
found  at  Carbon  Cliff.  It  \vill  thus  be  seen  that  coal  and  traces  of  coal, 
together  with  Coal  Pleasure  sandstones  and  shales,  are  more  numerous 
north  of  liock  river  than  has  been  generally  supposed.  The  northern 
edge  of  the  great  Illiiidis  coal  field  rests  unconformably  upon  the  Ham- 
ilton and  Magara  limestones  from  near  Port  Byron,  on  the  Mississippi 
river,  to  where  the  bluff' line  abruptly  trends  north  on  striking  the  bot- 
tom of  the  Maredosia  slough,  and  indeed  north-east  from  thence  to  the 
snmlstone  quarries  of  Whiteside  county  on  Cat-tail  slough  and  north  of 
Morrison.     The  triangular  jiicce  of  elevated  laud  east  of  Eock  Island 
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city,  bounded  by  Pleasant  Valley,  K«i'k  river,  and  the  ^lississippl  rivei', 
is  a  mass  of  Coal  Measure  materials,  resting-  upon  a  Devonian  or  upper 
Silurian  foundation  of  uuderlayiii,u  liinestmies. 

BuUdhig  Stone. — Good  building  stone  may  be  obtained  from  the  Ni- 
agara and  Hamilton  limestones,  at  any  of  the  outcnips  of  these  form- 
ations. They  both  furnish  a  strong,  rough  material  for  common  and 
massive  masoury,  but  are  difficult  to  dress  into  good  shapes.  The  Le 
Clair  limestone  is  softer  and  liner  grained  than  the  beds  at  Port  Byron, 
but  is  undoubtedly  only  a  variety  of  the  same  formation.  The  Niagara 
limestone  further  up  the  river  is  somewhat  coarser  in  texturer,  but  is 
essentially  the  same  rock.  The  Crovernment  arsenal  on  Eock  Island  is 
bnilt  of  the  Le  Clair  stone,  but  time  has  shown  that  it  has  not  the 
requisite  solidity  for  such  massive  work,  and  its  use  is  now  discarded 
in  building  the  armory  and  the  other  public  buildings  in  coirrse  of  erec- 
tion by  the  United  States  on  that  beautiful  island.  Some  of  the  Coal 
Pleasure  sandstones  would  make  a  fair  building  material,  but  as  yet 
they  have  not  been  used  extensively  for  that  puri)Ose. 

The  other  geolngical  deposits  of  economical  value  do  not  differ  ma- 
terially from  those  found  in  adjoining  counties,  and  with  the  exception 
of  line  potter's  clay,  may  l.)e  passed  without  further  conunent.  Associ- 
ated with  the  Coal  Measures  about  Hampton,  and  Carbon  Cliff,  and 
doubtless  at  many  other  places  along  these  bluffs,  is  a  very  fine  deposit 
of  this  clay. 

A  fair  sized  pottery  at  Hampton  is  kept  running  in  the  manufacture 
of  common  pottery  ware.  The  clay  is  dug  from  the  adjoining  bluff's 
and  hauled  into  the  village,  and  made  into  crocks  and  jugs.  It  is  here 
of  a  bluish,  chocolate  color,  and  nuikes  a  good  article  of  common  ware. 

But  the  best  establishment  of  this  kind,  perhaps,  in  this  pait  of  the 
State  is  located  at  Carbon  Cliff,  Avithin  a  few  hundred  yards  of  the  rail- 
road station  of  the  same  name.  .Many  j'ears  ago  a  com})auy  was  formed 
for  the  purpose  of  mining  coal  in  the  Carbon  Cliff  bluffs.  The  company 
operated  the  mines,  with  varying  success,  until  the  coal  practically  be- 
came exhausted.  The  fine  strata  of  potter's  clay  outcropping  all  along 
the  exhausted  coal  seam  then  attracted  attention.  A  })0ttery  was  start- 
ed ;  patience,  enterprise,  energy  and  money,  at  last  succeeded  in  build- 
ing up  from  a  small  commencement  a  large  and  growing  business.  The 
buildings  are  of  brick;  the  principal  one  is  similar  to  a  large,  railroad 
round  house,  with  a  towering  smoke-stack  in  the  center.  Around  this 
has  sprung  up  a  little  village,  dependent  for  existence  upon  tiiis  single 
manufactory.  More  than  eighty  hands  are  constantly  employed.  The 
company  have  their  owu  cars,  whicli  they  load  with  their  wares  and  at- 
tach to  the  passing  trains ;  and  in  this  way  they  supply  the  railroad  towns 
over  large  portions  of  Northern  Illinois  and  Iowa.    Not  only  does  this 
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company  inaiinfactiirc  the  more,  ordinary  croelccry  and  pottt.Ty  ware,  l)ut 
they  (h'vote  mueh  attention  to  mal^in;;  drain  tih-s,  coarse  table  ware, 
terracotta  \^aro,  ;;ar(h'n  muaiiicnts,  vases,  and  all  similar  articles.  The 
company  has  met  a  marlccd  and  deserved  success,  and  well  illustrates 
what  energy,  skill  and  cai)ital  can  make  out  of  a  hank  of  clay  at  one 
time  supposed  to  possess  no  very  great  value.  The  associate  clays  of 
tlie  Carbon  Cliff  Coal  ^Measures  are  likely  to  ]>ossess  a  value  far  higher 
than  the  four  feet  of  coal  worked  in  former  years.* 

lidcli    Ishdid    (lounfji    fSontli    of  Roch   JRiver. 

That  part  of  the  county  Ijing  south  of  Eock  liver  contains  five  full 
townships  and  six  pieces  or  fractions  of  regular  townshijis,  with  an 
area  of  perhaps  two  hundred  and  sixty  scpiare  miles.  It  is  bounded 
north  by  ];ock  and  the  I\lississip]ii  rivei's,  west  by  the  ^Mississippi, 
south  by  ]\[ercer  county,  and  east  l>y  Henry  county.  It  has  an  aveaage 
width  of  about  nine  miles  from  iKjrth  to  south,  and  a  length  from  east 
to  \vest  of  about  thirtj'-three  miles.  The  Mississipj)!  river  at  Itoek 
Island  makes  an  abiiipt  bend  to  the  west,  and  continues  to  flow  in  that 
direction  for  some  twenty  miles,  where  it  turns  south  again,  and  thus 
almost  washes  the  entire  north  and  west  sides  of  this  jiart  of  the  county. 

The  surface  is  diversified,  and  is  made  up  of  alluvial  bottom  land, 
hilly  barrens,  fertile  and  somewhat  rolling  npland  prairies;  the  south- 
ern townsliips,  and  large  portions  of  Coal  Yalley,  Bowling,  Edgington 
and  Buffalo  Prairie,  are  made  up  of  the  latter,  under  a  higher  degree  of 
cultivation.  These  prairies  are  the  handsomest  part  of  the  county,  and 
gently  roll  away  to  the  south  and  east,  to  the  boiilers  of  fiercer  and 
Henry  counties.  On  the  south  siih-  of  Rock  river,  from  the  Henry 
county  Inie  to  its  conflueuce  with  the  ^lississippi  below  Eoclc  island 
city,  is  a  strij)  of  alluvial  or  bottom  land,  from  one  to  two  miles  in 
width.  Portions  cf  tliis  aie  swampy  and  boggy;  others  are  sandy, 
with  ridges  of  tine  gravel  and  sand  blows;  and  still  others  are  rich 
fanning  lands,  which  yield  heavy  crops  of  Indian  corn,  grass  and  gi'ains. 
Along  the  south  side  oC  this  Pock  riser  liottom  the  range  of  blutfs  rise  ab- 
ruijtly  to  an  average  of  more  than  a  hundred  feet.  At  Andalusia  the  bluffs 
approach  the  _^lississippi  river,  and  this  latter  stream  washes  their  base 


^NOTl'- — Siiue  llip  ;i1mi\  r  ifjiin  t  was  wiitlcii,  tliiH  rstal)li,vliiin-nl  has  iMa-n  t'hainirtl  IVuiii  a  Common 
])()1-tery  ti)  thr  iiiamiiacture  of  di  ain  lilij ;  ami  tbo  maluiial  asuil  ia  obtaiiifd  from  tlin  silicioua  shale 
tliat  (ivcilicM  tho  coal  at  this  point.  The  alialr  is  duj;  out  wliere  it  lies  immetliat»'l\-  uuiIit  ilu-  drift 
(■la>a,  and  has  boon  tliurouiihlj'  exposed  to  drift  influences,  by  which  its  litlndonii  al  cliaiaetei  s  liave 
hron  clianiicd  finiii  a  li;;iit  ^ii'ay  shale  to  a  silicions  clay-  Tlio  niatci  ial  used  at  Hampton,  and  formerly 
ustillipii'  to]  pollriy,  is  tbe  niolor  ilay  of  tlo'  coal  scam  foi  niciiy  worked  at  this  locality.  Sc%-olal 
oil  1(1  beds  oi  lii  o  clay,  a]i])arciit.ly  of  ^ooil  (|iiality,  occur  in  the  lower  (,'oal  Pleasures  in  Ibis  coiuily, 
and  arc  tucnlioncd  in  llic  local  scclnms  made  at  diii'crcnt  points. 
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almost  to  the  southern  line  of  Ihe  cminty,  e\('('i>t  in  a  few  places,  where- 
an  uiieiiltivatetl,  low  bottom  intervenes,  seunicd  with  running;-  sloii.^'hs. 
Tiiis  raniic  of  lilulfs  is  cut  up  with  hollows  and  ra\  ines;  is  eovereil  with 
a  moderate  growth  of  timber,  principally  the  oaks;  the  rough  land,  ex- 
tendinii'  back  into  tlui  highlands  from  two  to  five  or  six  miles,  has  a 
thin,  white  soil,  sneli  as  is  found  in  the  timber  barrens  of  other  portions 
of  the  State,  and  is  altogether  the  least  valuable  portion  of  the  county 
for  agricultural  puri)oses. 

Geological    Formations. 

The  geological  formations  consist  of  the  drift  clays  and  usual  super- 
ficial deposits,  the  Coal  Measures,  including  productive  coal  seams  and 
associated  sliales,  sandstones  and  limestones,  and  the  Hamilton  lime- 
stones. 

Till'  HamUton  Group. — The  floor  of  Eock  river  from  Camden  almost 
to  the  ;\Iississippi  is  composed  of  this  rock.  These  massive  paving 
stones  as  seen  in  the  bottom  of  the  river  are  irregular  in  size  and  con- 
tour, but  are  all  worn  smooth  by  the  ceaseless  flow  df  the  strong,  swift- 
running  river.  Their  thickness  at  this  place  is  unknown;  the  massive 
solidity,  conchoidal  fracture,  and  wliite  dove  color  of  the  stone,  indicate 
that  it  l)elongs  to  the  lower  part  of  the  formation.  At  Lear's  new  mill, 
almost  in  the  bed  of  Eock  river,  the  w^orkmen  quarried  into  the  solid 
stone  floor  of  the  river  fifteen  or  twenty  feet,  with  no  signs  of  the  bot- 
tom. Eock  river  runs  over  the  same  rocky  floor  of  Hamilton  limestone 
at  and  below  Cleveland,  near  the  eastern  line  of  Eock  Island  county ; 
also  at  its  confluence  with  the  Jiississippi,  below  Camden.  Between 
these  points  the  river  bottom  shows  a  mud  deposit,  under  which  this 
same  formation  still  probably  might  be  found.  Few  fossils  are  found 
in  the  rock  (juarried  from  this  river  floor,  either  in  Eock  river  or  in  tlie 
Eock  Island  ra^rids  of  the  Mississippi. 

TJie  ^Mississippi  river  has  a  similar  rocky  floor  from  Port  Byron  al- 
most to  IMuscatine.  Horse-backs,  hog-backs,  and  great  rocky  chains, 
characterize  the  rapids  proper,  but  the  lower  part,  from  Eock  Island 
cit3'  down,  show's  alternating  stretches  of  mud,  sand  and  rooky  bottom. 
At  some  of  the  latter  places  navigation  is  rendered  difiicult  at  low  stages 
of  water.  The  Mississippi  river  bed  iiom  Eock  Island  to  a  few  miles 
below  Andalusia  is  composed  of  the  lower  member  of  the  Hamilton 
group,  being  the  same  as  the  floor  of  Eock  river  at  Camden.  At  Au- 
dulasia,  in  the  edge  of  one  of  the  Mississippi  sloughs,  just  between 
high  and  low  water  mark,  an  excellent  stone  quarry  is  opened  in  this 
formation.  The  character  of  the  stone  quarried  indicate  that  the 
quarry  is  opened  in  the  upper  division  of  the  formation.    The  layers 
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arc  not  so  massive  as  those  found  in  tlie  river  ;  some  of  tliem  are  of  a 
dove,  and  even  light  blue  color,  and  fossils  are  abundant.  Some  large, 
thin  slabs  of  Hasging  stone  lying  at  this  quarry  Avere  beautifully  mark- 
ed over  the  surface  with  groups  and  clusti/rs  of  white  encrinite  stems, 
partially  weathered  out  but  firmly  imbedded  in  the  stone.  At  new  Buf- 
falo, the  opposite  steamboat  landing,  in  Iowa,  a  similar  stone  quarry  is 
extensively  worked.  Some  of  the  pieces  of  stone  thrown  out  of  the 
bottom  of  these  quarries  presented  a  milkj'-white,  and  faintlj'  bluish 
clouded  color,  and  smooth  conchoidal  fracture:  very  uniisual  in  stone 
thrown  roughly  fi-om  the  quarry.  The  middle  division  of  this  form- 
ation, whicli  outcrops  between  Atoline  and  Eock  Island  in  sewral 
places,  "was  not  observed  south  of  Eock  river.  At  the  latter  localities 
the  color  is  a  dirty-lin.iwn;  the  strata  thin  and  broken  up  ;  many  thin, 
shelly  layers  run  through  the  mass,  which  disintegrate  on  exposure  to 
the  weather,  leaving  in  the  shaly  clay  thus  formed  a  great  abundance 
of  fossil  shells  and  corals.  The  little  spring  run,  extending  up  from  the 
stone  quarry  at  Andalusia  towards  the  residence  of  Dr.  Bowman,  runs 
over  the  top  of  tlie  Hamilton  limestoiu'  until  it  rises  into  the  Coal  Pleas- 
ures of  the  adjoining  blufls.  In  this  little  ravine  finely  preserved  fossil 
shells  and  many  cup-sluiped  coials  may  be  obtained. 

While  speaking  of  the  Hamilton  group  of  tliis  county  and  its  develop- 
ment along  the  upper  rapids  of  the  Mississippi  river,  it  might  scenr 
apiiropriate  to  notice  the  gre;it  auuiunt  of  work  now  being  done  lie- 
twecn  Eock  Island  and  Port  I'.yrou  by  the  (4o\ernmeirt  in  the  bed  of 
the  river,  and  to  inquire  as  to  its  jiroliable  cticct  upon  the  depth  of 
water  in  the  Upper  Mississipj)!.  Large  cotfer  dams  are  built  in  the 
stream,  and  a  heavy  Ibrce  is  employed  at  low  stages  of  water  in  drill- 
ing, chiseling  and  blasting  the  rocky  ol)structions  in  the  steamboat 
cjiannel,  ami  removing  them.  Steam  and  the  best  imjiroved  machinery 
ai'c  fi'cely  employed,  and  the  work  is  making  rapid  progress.  Some 
rivcrnien  fear  tlie  cttects  of  any  deei^ening  of  the  channel  upon  the 
supply  of  water  abo\c.  This  fear  in  all  prol  lability  is  ungrounded. 
The  removal  of  obstructions,  and  the  construction  of  wing  dams  with 
the  material  rerijoved,  will  deepen  the  channel,  liy  concentrating  and 
raising  the  current,  and  will  have  no  perceptible  effect  upon  the  waters 
of  the  upper  river. 

Th  e     ('o((l    Jfe  a  s  u  res. 

All  that  part  of  Eock  Island  county  south  and  east  of  the  Mississippi 
and  Eock  river  ranges  of  liluifs,  is  underlaid  I)y  the  t'oal  Pleasures, 
which,  as  we  ha\e  seen,  rest  near  the  two  ri\ers,  and  for  sevei'al  miles 
back  into  the  interior,  upon  the  solid  strata  of  the  Hamilton  bmestone. 


IJOCK   ISI-AXI)   COUNTY.  22!) 

The  t'oal  Measuix's  all  o\ei-  the.  county  arc  covered  with  a  deep  (lc])tisit 
of  dritt-clavs.  At  Camden,  Carbon  Cliff,  and  east  of  IJock  [island  city, 
this  drift-clay  i.s  from  forty  to  si'vcnty-fivc  feet  thick. 

A  section  made  at  the  Coal  Valley  coal  mines,  south  of  liock'  ri\'er, 
and  seven  or  eight  miles  in  the  interior  of  tlie  county,  gi\es  the  follow- 
ing section : 

No.  1.  Reddish  and  yellowish  drift-clayn 30  fort . 

No.  2.  Silicious  shale 10  ' ' 

Xo.  3-  Band  of  chert 2  " 

Kg.  4.  Dark  blui.sh-gray,  ailicioiis  liraeetone,  shaly  at  llie  top  and  massive  at  the  bottom  10  to  IH  ' ' 

No.  5.  Bituminons  shale 1   "    3  '' 

Xo.  6.  Coal  No.  1,  average  thickness-, 4|    ' ' 

No,  7.  Fire  clay,  pussiiig  dt>\vuward  into  shale - 1-2  ' ' 

Up  a  ravine  in  the  bluffs,  midway  between  Camden  and  Andalusia,  a 
dark-colored  massive  sandstone  is  quarried  to  some  extent.  The  out- 
crop is  about  ten  feet  thick,  and  the  stone  is  clouded  and  stained  with 
iron.  Below  Andalusia,  near  the  mouth  of  Coal  creek,  a  little  stream 
which  comes  down  from  the  bluffs,  is  an  outcrop  about  twenty  feet 
thick,  of  a  massive,  close-grained,  umbcr-colored  maynesian  limestone, 
which  has  been  quarried  to  a  considerable  extent.  From  thence  do^^■n 
the  bluff  line  to  Drury's  landing,  both  sandstones  and  limestones  show 
themselves  low  in  the  hills,  but  none  of  these  outcrops  have  lieeu 
worked  to  any  extent-  Opposite  i\Juseatine,  a  somewhat  massive  sand- 
stone outcrops,  which  has  been  worked,  and  in  which  has  been  found 
several  line  specimens  of  Lcpidodciidnm.  Xcar  ( 'oppcras  creek,  in  the 
eastern  j)art  of  the  township  of  Drury,  there  is  also  a  sandstone  (jnarry 
worked  to  some  extent. 

South  of  rock  river,  the  Coal  ^Measures  are  mure  regular  and  more 
extensively  developed  than  in  the  northern  i)art  of  the  county,  and  at 
least  three  of  the  lower  seams  were  recr)giiizc(l.  At  Coal  Valley,  and 
near  the  base  of  the  hills  in  the  vicinit^y  of  Andalusia,  coal  Xo.  1  may 
be  seen  with  its  black  shale  and  limestone  roof,  and  its  characteristic 
band  of  chert ;  and  further  back  in  the  hills  of  Coal  creek.  Walnut 
creek  and  on  Big  run,  coals  No.  2  and  3  were  identified,  and  have  both 
been  opened,  and  are  now  worked  for  the  supply  of  the  local  market. 
Nevertheless,  more  than  nine-tenths  of  all  the  coal  mined  at  the  present 
time  in  this  county  comes  from  the  lower  seam.  The  Coal  Valley  mines 
are  among  the  oldest  worked  in  this  portion  of  the  State,  and  to  the 
present  time  they  have  furnished  the  largest  portion  of  the  coal  used  at 
Rock  Island  and  Moline,  and  the  country  further  north.  Where  fully 
developed  as  a  single  seam,  its  thickness  is  about  live  feet,  but  it  is 
sometimes  divided  by  a  shaly  parting,  and  the  two  divisions  become  too 
widely  separated  to  be  worked  together.  It  has  an  excellent  roof  of 
black  .shale  and  hard  blue  arenaceous  limestone,  overlaid  by  a  band  of 
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clicrl,  which  at  oue  point  attaius  a  thickness  of  about  two  feet.  Tiiis  is 
succeeded  by  Hilicious  sliale  and  saudstoni'.  extending  upward  to  the 
rtre  clay  or  septaria-hlce  hniestone  l)elo\v  coal  Xo.  2. 

The  limestone  over  this  coal  splits  into  irregular  conchoidal  ti-agnients 
on  exposure  to  atnidsplieric  inliuences,  and  at  (,'(ial  Valley,  and  at  some 
other  piiints  is  filled  with  a  peculiar  fucoid  resembling  tlie  C'liidn  Gnlli 
of  tlie  Devonian  i-oeks.  The  black  shales  over  the  coal  attbrd  some 
fossils,  among  which  the  Productns  iiinvhutius  and  CliMii'tcti  mesoloba 
were  common,  and  associated  with  them  we  obtained  Disrlmi  nilida, 
Bhi/HcliDnelht  Ilatoiiia'f'ormis,  Liiiia  irfi/fra,  I'ctrodua  occidi'iitnlis  and 
Listraviintlius  hystri.r.  Undetermined  sj)ecies  of  Xaufilus,  Ortlioceras, 
Acicnldpccfcn  and  Plcurojihonis-  were  also  obtained  here. 

An  analysis  of  this  coal.fi'oin  a  specimen  taken  from  the  ('ai'bon  Cliff 
mines,  is  given  on  a  [)reccding  page,  and  shows  about  the  average 
(pudity  of  this  seam  in  the  \'icinity  of  L'ock  ri\'er. 

.Vbout  three  miles  north  east  of  Coal  \''alley,  and  just  over  the  line 
in  Henry  county,  on  tlie  S.W.  (p-.  of  Sec.  1\),  T.  17  X.,  K.  1  east,  this 
seam  has  been  opened  and  is  now  worked  at  what  is  known  as  the 
Parks  ]uines.  The  coal  is  here  aliout  live  feet  thick  and  of  excellent 
quality,  breaking  into  regular  quadrangular  pieces.  The  cliert  band 
o\er  the  coal  is  a  foot  or  more  in  thickness  at  this  point,  and  the  beds 
of  the  little  runs  are  full  of  its  broken  fragments. 

On  A\'alnut  creelc,  which  empties  into  the  31ississipiii  just  lielow  An- 
dalusia, about  one  hundred  feet  in  thickness  of  Coal  Pleasures  may  be 
seen  directly  ovwfaying  the  Devonian  limestone.  The  beds  exposed 
heie  show  the  following  succession  : 

Xo.  1.  Clay  sliales  passing  upwaitl  into  sandy  slial'-s,  tlio  lowi^st  layers  Inturaiuous 8  to  10  feet. 

Ko.  :;.  C.ial,  Xcj.  S n  " 

Nn.  3.  J-'irc-day S  to     3  " 

No.  4.  Sandy  .shale*  and  sand.^tone '20   ' '  30  '  ' 

Xo.  5.  Dark-ljlut' silicioits  limestone i  ''    3  '' 

No.  6.  Bituminous  slialc 4   ''     .^  '' 

Xo.  7.  Coal,  Ko.  1 3  " 

Xo.  8.  Fiie-clay 2  "     3  " 

No.  0.  Shales,  ai^illaei'niiM.  silirious  and  partly  liitnininous,  "ttitli  a  thin  seam  of  coal. .  .50  ''60  '' 

Kn.  10.  Devonian  limestone — i\|Kist.d._ 10  ' ' 

The  upper  coal  s(^am  in  the  a.bo\'c  section  had  been  opened  at  one 
point  in  the  bluft's  of  the  creek,  but  jiroNcd  to  be  too  thin  to  be  jn'oflt- 
ably  worked,  and  was  siilisequently  abandoned. 

On  <.'oa!  creek,  another  small  stream  still  further  south,  there  are 
about  two  hundred  feet  of  Coal  ^Measures  to  be  seen,  which  probably 
include  the  horizon  of  the  three  lower  seams  of  coal.  The  section  here 
shows  about  the  follo\\in.g  order  : 

No.    1.    Saudyshalea 30  t(.  40  feot. 

No.    3.     llitNioinous  shale,  with  a.hoiit  one  foot  of  coal  near  the  middleof  the  bed  {No.  3?)  8  "  10     '' 
No.  3.    Sandstone,  Ihiu  heddud  in  the  upper  part  and  thicker helow 30  "40     " 
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No.   4.  Bitmniiious  shale  (Coal  No.  2  !) 3  to    4  fent 

No.    5.  Fire-clay 2  "    4  " 

No.    6.  Samly,  :irgiU;iri'ous:Lud  bituminous  shale 50  " 

No.    7.  Bituminous  slialu : :i  ' ' 

No.    8.  I'oal 1  " 

No.    9.  Samlstone,  flUed  with  .sYif/i/inrio     I  No.  1 6"    8  " 

No.lO.  C.ial )                                                                                            2  " 

No.  11.  Sanily  shales  aud  thin-bedded  sandstones  partially  exposed 60  "  70  ' ' 

No.  12.  Brown  maguesian  limestone,  DeYonian 10  ' ' 

Neither  of  the  c'oal  seiuus  appear  to  be  well  developed  on  this  (;reek. 
No.  1  is  divided,  and  the  divisions  are  so  widely  ^separated  that  tliey 
cannot  be  woiked  together,  and  are  both  too  thin  to  be  profitably 
worked  a.s  separate  seams.  No.  i'  is  represented  by  a  bed  of  bituminous 
shale,  and  No.  3,  if  represented  at  all  in  this  section,  is  only  aliout  a 
foot  thick,  and  intercalated  in  a  bed  of  bituminous  shale.  I  am  rather 
inclined  to  the  opinion,  however,  that  No.  2  of  the  foregoing  section  is 
only  a  local  development,  and  that  No.  3  coal  lies  above  the  sandj-  sliales 
forming  the  top  of  the  section,  and  if  found  at  all  on  this  creek  will  be 
immediately  below  the,  drift. 

On  Big  run  near  Brownsville  a  coal  has  been  opened  near  the  top  of 
the  hill  wliich  I  believe  to  be  No.  3  of  the  lUinois  river  section.  The 
seam  is  here  about  three  feet  in  thickness,  aud  is  overlaid  by  a  few 
inches  of  bituminous  shale  i)assiiig  upward  into  a  brown  sandy  sbale. 
The  slope  of  the  hill  l)elow  this  seam  for  a  distance  of  nearly  a  hundred 
feet  was  so  comi)letely  covered  that  no  section  of  the  underlaying  beds 
could  be  made  here.  The  coal  afforded  by  tliis  seam  was  rather  hard 
and  slaty  and  inferior  in  quality  to  that  usually  obtained  from  either  of 
the  lower  seams.  About  half  a  mile  up  the  creek  from  this  coal  bank, 
the  following  beds  outcrop  below  the  drift  clays  that  cap  the  hill : 

Feet. 

No.  1.   Shale,  sandy 3 

No .  2.   Hard  quartzose  sandstone 3  to  4 

No.  3.   Fire-clay -   4 

No.  4.    shales  partly  argillaceous  and  partly  sandy 30  to  40 

The  sandstone  No.  2  of  the  above  section  is  an  excellent  and  durable 
stone  for  heavy  masonry,  and  the  creek  bed  is  full  of  large  blocks  of  it, 
on  which  the  elements  seem  to  have  no  ciiect.  The  Brownsville  coal  prob- 
ably overlies  the  beds  in  the  foregoing  section.  The  beds  in  this  vi- 
cinity  are  the  highest  Coal  JMeasure  strata  tliat  we  found  exposed  in  this 
county,  and  as  the  distance  from  No.  3  up  to  No.  ■!  is  usually  from  75  to 
100  feet,  it  is  hardly  probable  that  any  coal  above  No.  3  will  he  found 
in  the  county. 

From  the  preceding  section  it  will  be  seen  that  the  coal  seams  of  this 
county  are  very  irregular  in  their  develoinnents,  and,  with  the  exception 
of  No.  1,  do  not  promise  to  be  of  much  value  in  the  production  of  coal. 
However  it  is  quite  possible  that  at  some  localities  remote  from  the  ri\er 
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liluffs,  or  away  from  the  ijriiici])al  .streams,  the  upper  seams  may  be 
Ibuiul  more  fully  (l('\('lopc(l,  and  tliiN  may  lir  testccl  at  any  i)oiut  in  the 
county  where  the  demand  tor  cdal  may  seem  to  justify  the  exiieriment, 
liy  liorius  down  to  the  Devonian  limestones,  whieh  will  Ik^  reaelied 
any^^  here  in  the  eouuty  at  a  depth  probahly  uot  exceedin;;-  300  feet. 

About  seveu  miles  below  ^Vndalusia,  and  in  the  neighborhood  of  Illi- 
nois City,  coal  is  worked  by  a  3Ir.  Arnold,  by  drifting  into  the  ^Mississippi 
river  bluffs.  Here  the  seam  is  almost  four  i'eet  thick,  and  the  (|uality  of 
coal  about  same  as  at  the  mine  worked  bj-  3Ir.  Smith,  east  of  Andalusia. 
On  C'o]iperas  creek,  in  township  ](>,  range  ."i,  the  same  seam,  I  tliirdc,  is 
reached  l)y  a  shaft  of  moderate  depth. 

The  (3oal  >'alley  mines  have  been  worked  for  many  years  and  ha\'e 
made  their  ])resi'nt  proprietors  wealthy.  Some  ten  years  ago  a  railroad 
was  built  from  Coal  Valley  to  IJoek  Island  city,  with  depots  and  all  the 
apjmrtenanees  of  a  first  class  road.  A  \illage  of  eighteen  hundred  in- 
habitants has  sprung  up  round  the  mines.  From  sixty  to  one  hundred 
miners  tind  constant  employment,  and  two  Inindred  and  tifty  tons  ])er  day 
are  sent  to  Itock  island  when  the  mines  are  worked  with  the  latter 
lurmber  of  hands.  This  coal  is  sent  into  Iowa  and  Xorthern  Illinois,  but 
is  used  prineipall\'  for  makini;  sleam  on  the  .Mississippi  ri\"er,  for  whieh 
purpose  it  sei'i:is  well  a(hipted.  The  working  of  these  mines,  the  trans- 
portation of  tlie  coal  t<i  the  river,  and  the  cajiital  or  ownership  of  the 
mines,  is  all  undei-  a  sort  of  a  trinne  arrangement,  which,  under  the  en- 
ei;j,etic  super\ision  of  the  Messrs  Cable,  seems  to  work  admirably.  The 
coal  company,  the  railroad  com]iany,  and  the  nuneis  each  receive  one- 
third  of  the  coal  mined,  or  profits  realized.  A  perfect  community  of  in- 
terest is  thus  kept  u|).  and  strikes  and  dissatisfaction  are  comi)aratively 
unknown. 

The  coal  scam  is  from  four  to  four  and  a  half  feet  thick.  It  is  sub- 
ject to  local  di])S  and  ele\'ations,  sometimes  dipping  below  the  water 
level.  Faults  or  "hoisebacks"  are  struck  when  the  drifts  extend  far 
into  the  hills.  Beyond  tln'se  so-called  faults,  sometimes  only  black  shales 
are  found,  and  sometinies  the  coal  seam  becomes  too  thin  to  W((rk.  The 
roof  is  composed -of  filack  shales,  in  plai/es  rotten,  and  is  succreded  by 
dark,  irregularl>'-bedded  limestone,  of  slaty  cleavage  and  conchoidal 
fractine.  In  one  or  two  instances,  for  short  distances  the  seam  is 
double,  being  separated  by  several  feet  of  dark  shales  and  other  foreign 
matter.  The  floor  of  the  s<%nii  sometimes  consists  of  an  impure  fire-clay, 
and  in  other  plac<'s  of  a  black  slate,  with  some  resemblance  to  cannel 
coal.  Wooden  railways  are  laid  in  the  drifts,  and  the  coal  is  hauled  out 
by  mules  and  wooden  cars,  and  dnm])ed  directly  into  the  railroad  cars 
at  the  station.  Sonre  of  the  hills  ai'e  tunneled  in-etty  thoroughly,  and 
the  supply  of  coal  well  nigh  exhausted  in  then],  but  new  drifts,  and  far- 
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tlmr  extonsions  of  old  drifts,  wUl  doubtless  iiftbrd  profitable  mininf>-  for 
some  years  to  eoiiie.  Tlie  de])osit  however  is  (juite  local  iu  extent,  and 
will  some  da\  become  exliansted.  .In  1>^(i7  sixty-ei.u'lit  tljousaiid  tons  of 
coal  were  mined,  and  sent  to  market;  in  ISOS  the  amount  was  probably 
larger.     Tiiis,  in  time,  will  exhaust  any  small  coal  iield. 

The  coal  itself  is  a  fair,  suit  coal,  tolerably  free  from  sulphur,  and 
stained  red  in  places  with  the  rust  of  iron  from  the  percolating  waters. 
It  is  well  adapted  to  making  steam,  for  whicli  purpose  it  is  extensively 
used. 

Tliis  seam  nowhere  perhaps  rests  directly  upon  the  Devonian  rocks, 
as  in  Henry  county,  near  Cleveland,  but  is  separated  therefrom  by  sand- 
stones and  shales,  some  twenty  to  sixty  feet  and  upwards  in  thickness. 

The  coal  seams  of  Rock  Island  and  adjoining  counties  along  the 
northern  boundaries  of  the  Illinois  coal  tields  belong  to  the  loAver  Coal 
Pleasures  of  the  State.  The  Siluriau  rocks  dip  very  gradually,  tlie 
angle  being  almost  imperceiitible,  beneath  the  Coal  Jleasures.  At 
the  south-west  corner  of  Rock  Island  county  tlie  sub-Carboniferous  lime- 
stone probably  underlies  the  Coal  Measures  ;  at  the  mouth  of  Rock  river 
the  Hamilton  limestone  does  the  same;  fartber  up  the  river  at  Aldrich's 
the  Niagara  limestone  is  the  underlaying  rock  ;  and  along  tlie  northeast- 
ern part  of  Ibireau  county  the  Galena  limestone  may  be  detected  in  the 
same  position. 

Drift  Deposits. — The  usual  Quaternary  dei)osits  are  found  in  tins  part 
of  Rock  Island  county.  In  tlui  south-west  corner  tln're  is  a  strii:)  of 
alluvial  bottom  along  the  IMississippi  riv(>r.  On  the  south  side  of  Rock 
liver  tlK'  usual  allusial  river  bottoms  extend  across  the  whole  comity, 
intersected  with  some  low  ridges  of  sand.  Bf)th  these  stii]>s  are  inclined 
to  be  swami)y,  except  some  portions  of  tlie  latter,  which  are  dry  enoiigii 
to  malce  excellent  farming  lands.  The  loess  of  the  bluffs  is  not  very 
distinctly  marked.  A  heavy  deposit  of  light  colored  drift  clays  over- 
lays the  Coal  ^Measures,  attaining  a  thickness  of  fifty  or  sixty  feet.  Oc- 
casional boulders  are  seen  on  the  surface,  or  iu  the  ravines.  Graxel 
beds  and  coarse  gravel  are  not  met  with.  No  very  marked  drift  phe- 
nomena were  noticed,  and  the  drift  deposits  of  tlie  southern  part  of 
Uock  Island  county  present  no  peculiar  or  marked  characteristics. 

Eeonomiail  Geology. — Of  coal,  the  extent  of  its  mining,  and  its  proba- 
ble supply,  we  have  spoken  already  in  a  former  part  of  this  report.  The 
importance  of  the  coal  traffic  in  the  future  history  of  this  ciauity  can 
hardly  be  over-estimateil.  The  facilities  for  distribution  from  Rock 
Island  into  Northern  Illinois  and  Iowa,  and  the  great  demand  and  easy 
access  to  the  Rock  Island  coal  field  for  fuel  to  make  sb'am  on  the  JMis- 
sissippi  river,  create  a  steady  demand  for  very  large  quantities  of  coal. 
The  construction  of  a  railroad  up  the  valley  of  Itock  ri\-er,  and  eventu- 
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ally  into  the  lumber  regions  of  Wisconsin — a  Avork  now  actively  agi- 
tated, and  iu  part  commented  and  under  contract — will  greatly  add  to 
this  demand. 

The  other  economical  deposits  do  not  differ  materially  from  those  of 
the  nortliern  part  of  the  county.  Abundance  of  good  stone  are  found 
along  the  two  rivers  for  building  purposes.  The  drift  clays  burn  into  a 
good  common  brick.  The  j^urer  strata  of  the  Hamilton  limestones 
make  an  excellent  and  very  white  article  of  common  lime.  The  rougher 
portions  of  the  surface  are  well  adaptc(l  to  the  cultivation  of  tlie  cereals, 
the  vine,  and  other  varieties  of  Illinois  fruits.  The  county  as  a  whole 
has  many  sources  of  material  prospeiity,  although  its  agricultural  re- 
sources are  far  from  being  equal  to  t]ios(j  of  some  of  the  neighboring 
counties. 

Mineral  (S^^cM/r/.s-. — I  should  not  close  this  report  without  speaking  of 
a  very  remarkaljle  group  of  mineral  sjirings  just  below  the  ^'illagc  of 
Andalusia.  They  are  known  as  the  "  Einnah  AVells  Springs."  Two  or 
three  of  them  are  curbed  with  .stone.  The  water  flows  out  of  the  top, 
and  leaves  a  whitish  incrustation  on  the  (;urb  stones.  It  has  a  strong, 
rather  pleasant,  soda  taste,  and  is  said  to  contain  marl<ed  medicinal  and 
health-giving  ])roperties.  The  water  is  far  more  pleasant  to  the  taste 
than  that  afforded  by  the  .springs  at  Saratoga  and  other  fashional)lc  re- 
sorts in  the  Eastern  States;  but  the  probability  is  that  there  are  no 
better  or  more  health-giving  mineral  -waters  to  be  found  in  our  country 
than  those  welling  up  from  these  "Wliite  Sul^ihur  "  or  "  Soda  "  springs. 
Andalusia  has  a  musical  name,  is  surrounded  with  varied  and  handsome 
scenery,  and  as  a  pleasant  resort  during  portions  of  the  j-ear  would 
prove  attractive.  A  little  wealtli  and  a.  little  advertising  would  make 
this  a  desii'able  stopping  place  for  pleasure  seekers  on  the  great  tho- 
roughfare of  the  ^Mississippi,  and  would  attract  the  invalids  from  this 
and  the  neighboring  States. 

NOTK. — In  closiDg  our  rciimt  on  this  ciinnty  we  dnMii-e  to  acknowledge  our  obli;;ations  to  Wm.  S. 
Thomas,  of  Ciirbon  Clitf,  and  to  Mr,  Bi'ffum,  of  Andalusia,  for  the  bospitalik-  oitrrtainnieiit  wliioh 
tlipy  80  freely  extoiidc-il  to  na  while  a  1  work  in  tlie  county  ;  and  to  Mi.  1\INNAII  lU  ffuji.  llr.  S.  C. 
Bowman,  J.  H.  Southwell,  and  Dr.  Cuzap,  ol'  Andalusia,  for  Iheir  \ainalde  contributiona  of  tbe  in- 
teresting fotj.^ila  of  thin  region,  and  their  earnest  co-o[ieration  aud  assistauoe  while  at  work  in  tbe 
southern  part  of  the  county.  A.  H.  W. 
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PEORIA    COUNTY. 


Peoria  county  lies  about  seventy-tive  miles  north  of  the  center  of  the 
State,  and  is  bounded  on  the  north  bj'  Stark  and  Marshall  counties,  on 
the  east  by  the  Illinois  river,  on  the  south  by  the  Illinois  river  and  Ful- 
ton county,  and  on  the  west  by  Fulton  and  Knox  counties.  It  embraces 
an  area  of  fourteen  full  townships  and  seven  fractional  townships  bor- 
dering the  Illinois  river,  or  about  six  hundred  and  thirty  square  miles. 
The  Illinois  river  extends  for  about  fifty  miles  along  its  eastern  and 
south-eastern  borders ;  Kickapoo  oreek  and  its  sevoal  affluents  {irav- 
erse  the  central  portion  of  the  county  ;  while  Spoon  river  intersects  the 
north-western  townships  for  a  distance  of  ten  or  twelve  miles. 

The  surface  of  the  county  was  originally  nearly  equally  divided  into 
timber  and  prairie.  The  prairies  are  usually  small,  the  most  extensive 
ones  beiug  those  in  the  western  and  northern  portions  of  the  county,  and 
extending  over  the  highest  lands  between  the  water  courses.  There  is 
also  a  narrow  strip  of  prairie  extending  along  the  river  from  the  north- 
east cornel'  of  the  county  to  the  outlet  of  the  Kickapoo,  having  a  vari- 
able width  of  from  one  to  thiee  miles.  This  belt  of  prairie  covers  a  . 
sandy  terrace  below  the  river  bluifs,  and  is  elevated  from  thirty  to  fifty 
feet  above  low  water  level. 


iS  t(  r  fa  ce     Geology. 

Four  sub-divisions  of  the  Quaternary  are  found  in  this  county :  allu- 
vium, loess,  modified  drift,  and  the  true  drift  or  boulder  clay.  The 
alluvial  deposits  are  of  limited  extent,  and  confined  to  the  borders  of 
the  principal  streams.  The  terrace  lands,  on  the  southern  extremity  of 
which  the  city  of  Peoria  is  built,  and  which  extend  thence  to  the  north- 
eastern extremity  of  the  county,  may  be  considered  as  belonging  to  the 
modified  drift  deposits  rather  than  the  alluvium.  Their  surface  is  en- 
tirely above  the  high  water  level  of  the  river,  and  they  consist  largely 
of  sand  and  gravel,  which  was  deposited  during  what  may  be  termed 
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the  terrace  ciiocli,  wlien  tlie  waters  in  tlie  valley  of  the  Illinois  stood  at  a 
level  of  fifty  feet  or  lUDn^  alio\-e  the  highest  point  attained  by  the  waters 
of  the  existinfi  strrains,  but  still  Mibs(_'i|iieiit  to  tlie  acemiiulations  of  modi- 
fied drift  til  at  forms  the  main  portion  of  the  lil  lift' at  Peoria,  and  alony  the 
north  bank  (if  the  Kirlcapoo  fur  some  distaner  beyond  Edwards  station. 
These  siindy  terraces  oerurrin.n  at  about  the  same  level,  are  a  eharae- 
teristie  feature  of  tlie  Illinois  ri\er  \'alli-y,  and  most  of  the  towns  Ircjui 
Xajiles  to  Peru  are  built  npon  them.  ^\'(■  vcre  not  able  to  obtain  any 
reliable  section  of  the  beds  constituting  this  terrace,  but  so  fur  as  conhl 
l>e  seen  from  partial  ex[iosnies  of  the  strata  on  the  small  streams  that 
cut  through  it,  the  upper  portion  at  least  is  comiiosed  mainly  of  sand 
and  giavel. 

The  nuidific(l  drift  deposits,  which  form  the  main  portion  of  the  bluff 
at  Peoria,  are  aliout  seventy-five  or  eighty  feet  in  thickness;  and  for 
the  following  section,  made  in  sinking  a  well  frfnii  the  top  of  the  bluff 
in  that  city,  I  am  indebted  to  my  friend  E.  G.  Johnson,  esq.  The  well 
was  four  feet  in  diameter,  and  was  carried  down  ninety-seven  feet,  and 
then  a  boring  was  made  eight  feet  more.     The  section  is  as  follows  : 

Kn.  1.     Browu  prairie  iljiy  and  soil. .  -  -  - 10  iL'et. 

^'ii    2.     { 'iiaisL' ^ravfl  aufl  .sand,  witli  iKiuldera  - :(.'»    " 

Xo.  -2.    Clay  and  .sand,  fonninL;  s(^\-en  or  ei^dit  disliint  lit^da,  Hitnii.-  containing  cnar.se  ^Tavel  and 

lii.iildciM 48     " 

Xu.  A.     rdack,  nmi'ky  soil,  ^yith  limbs  of  trrow,  etc - 2     " 

Xo.  5.     Iloiil.lirclay --- H     " 

Xos.  i;  and  three  constitute  the  iiiodifled  drift  deposits  of  this  section, 
and  their  agi;rej;ate  thicku(,'Sf.  is  eighty-three  feet.  Mr.  Johnson  re- 
niaiks,  in  his  letter  transmitting  this  section  to  me,  tli.it  "at  the  deiith 
of  about  ei.ulity  feet-from  the  surface  we  found  a  considerable  heap  of 
charcoal  :  e\'idently  such  as  would  be  left  by  a  tire  made  of  bram^hes  ol' 
trees  from  a  half  inch  to  an  inch  in  diameter;  a  small  fire,  big  eii(ni.i;li 
to  havt'  boiled  a  kettle  or  cooked  a  A-enison  steak."  This  in^oves  con- 
clusi^  ely  the  existence  of  man  in  this  legion  anterior  to  the  ejioch  of 
the  modilied  dritt,  and  we  may  reasoiialily  ex))ect  that  evidence  will 
yet  be  found  to  pro\e  his  cxistance  here  anterior  to  the  deposit  of  the 
boulder  clay.  No.  L'  of  the  foregoing  section  contains  boulders  of  all 
the  varieties  of  metamorphic  rocks  usually  occurring  in  our  drift  de- 
posits, and  of  all  sizes  up  to  a  diameter  of  tlu'ce  or  four  feet.  The  full 
extent  of  this  deposit  ijiland  from  the  river  bluffs  we  were  unable  to  de- 
termine, but  it  extends  westward  to  the  valley  of  the  Kickaiioo,  and 
northwardly  it  is  exposed  on  all  the  branches  intersecting  the  bluffs  for 
rseveral  miles.  I'hc  ancient  valley  no'\^•  in  jiart  occupied  by  the  Illinois 
ri\'cr  was  a]iparciitly  at  one  time  fully  twice  its  present  width  from  the 
outlet  of  tlie  Siiatchwinc,  to  the  Kicka.|ioo,  and  its  western  portion  has 
been  siibse(|iieiitly  filled  with  these  drift  acciinmlations.     In  Ihe  north- 
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e;istern  portion  of  tlie  county  tlie  drift  beds  pivsciitcd  no  decided  indi- 
cations of  having  been  subjected  to  tlie  inodifyint;-  intiuences  observed 
fiirtlier  south,  and  they  attain  a  greater  tliit'kiiess  liere  than  in  any 
other  portion  of  the  county.  lu  tlie  bhiUs  west  of  .'\b)ss\'ille  they  aie 
fully  two  hundred  feet  thick,  as  shown  by  measurement  where  tlie  road 
leading  out  to  the  prairie  asceuds  the  bluff,  and  consist  of  brown  aud 
dark-bluish  colored  clays,  with  gravel  and  boulders.  The  upper  xior- 
tion  of  this  deposit  here  is  a  brown  clay,  comparatively  free  from 
giuvel,  and  thirty  to  forty  feet  thick.  Striking  the  prairie  road  about 
three  miles  west  of  ]\[ossville,  and  turning  south  to  Peoria,  no  indica- 
tions of  the  presence  of  any  stratified  rocks  were  seen  iu  any  of  the 
gulches  intersecting  the  blutfs,  although  careful  examinations  wiire 
made.  Hence  we  may  safely  conclude  that  the  western  borders  of  the 
old  valley  in  this  N'iciuity  were  at  least  three  miles  to  the  westward  of 
the  iiresent  line  of  bluffs. 

On  the  south  side  of  the  Kickapoo,  and  iu  the  central  and  northwest- 
ern portions  of  the  county,  the  stratified  rocks  of  the  Coal  ^Measures 
outcrop  on  all  the  streams,  and  the  overlaying  drift  beds  are  compar- 
atively thin,  ranging  all  the  way  from  four  to  sixty  feet.  At  Chase's 
quarries,  three  miles  north-east  of  Prince\ille,  the  drift  clays  are  only 
from  three  to  four  feet  thick,  Avith  about  a  foot  in  thickness  of  sand 
resting  directly  upon  the  limestone  ;  aud  at  several  other  jioints  in  this 
vicinity  the  bed  rock  was  seen  outcropping  Avithin  a  few  feet  of  the  sur- 
face. It  is  probable  tlds  limestone  formeil  a  barrier  reef  during  the  ac- 
cumulation of  the  drift,  and  the  transported  material  was  thus  diverted 
into  the  deeper  channels  on  either  side.  South  of  the  Kickapoo  the  up- 
lands are  covered  with  drift  clays,  that  are  generally  from  forty  to  fifty 
feet  in  thickness  and  spread  quite  miiformly  o\-er  the  surface.  ^Mong 
the  river  bluffs  the  marly,  buff  coloi-ed  beds  of  the  loess  eaj)  the  high- 
est poi)its,  but  north  of  the  Kickapoo  we  did  not  meet  any  beds  that 
could  be  properly  referred  to  this  age,  unless  the  brown  clay  immedi- 
ately below  the  soil  may  be  so  referred. 

The  only  fossils  of  this  age  that  have  come  under  my  notice  from  this 
county  are  the  remains  of  a  mammoth,  consisting  of  two  molar  teeth, 
with  a  portion  of  the  jaw,  which  was  found  by  Captain  Smith  in  the 
gravel  bed  No.  2  of  the  foregoing  section,  in  the  Peoria  bluff.  A  por- 
tion of  one  of  these  teeth,  with  a  part  of  the  jaw,  now  belongs  to  the 
State  cabinet,  as  a  contribution  from  its  discoverer.  In  a  boring  made 
near  Chillicothe  a  few  years  since,  an  ancient  cojjper  coin  was  reported 
to  have  been  found  at  a  depth  of  122  feet,  but  it  might  lia\-e-  been  drop- 
ped in  from  the  surface  for  the  purpose  of  deception,  or  fallen  down 
accidentally  from  some  layer  near  the  surface.  This  coin  has  been  fig- 
ured and  described  in  the  Transat^tions  of  the  American  Philosophical 
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Society  (if  Philadelphia,  vol.  xii.,  p.  224.  Although  it  is  bj'  no  means 
iiiipidbahle  that  pnine\al  man  exi.stcd  before  tlie  \-alley  drift  of  this 
region  was  dejiosited,  yet  we  have  no  e\'i(liMiee  going  to  show  that  he 
was  then  so  far  civilized  as  to  be  able  to  work  the  native  metals,  or  to 
have  acquired  any  knowledge  of  the  use  of  money. 

>S  f  i-  (I  f  i  (f  r  ap  h  i  e  <(l     G  e  ol  o  //  //  . 

^VU  the  stratified  roclvs  that  a])])ear  above  the  lowest  water  hnels  in 
thi.s  county  belong  to  tlie  Coal  .Measures,  and  comprise  an  aggregate 
thickness  of  about  175  feet,  including  tlie  horizons  of  coals  No.  4  to  7, 
inclusi\e.  Tlii'ce  of  these  seams,  Nos.  4,  (i  and  7,  are  worked  extensive- 
ly, in  ^'arious  iioitions  of  the  county,  and  lia\e  an  aggregate  thickness 
of  ab(jut  twelve  feet. 

The  following  section,  constructed  from  the  outca-ojis  of  the  strata 
along  the  Kickapoo  creek  and  its  brandies,  will  illustrate  the  thickness 
and  relative  ]iositioii  of  the  Aarious  coals  in  this  county,  and  the  rocks 
with  wliich  they  are  associated  : 

Xo.    1.  S.-.iin  of  siinit,  indi.'.itiiii;  a  tliiii  fiiiil,  cir  l.lafk  bliali.' 1  fi'.'t. 

Xo.    2.  Snft  brown  saiolstoiic,  jKirtly  cxjiosed - - 15  to  IH 

Xo.    3.  Oiay  limfsioiif-,  upper  portion  nodular  imd  impiire 15  to  20       * 

No.     4.  Sandy  and  ai  ;;illaceous  wlialeM 45 

Xo.     5.  EitnniinouH  shale 3  to    5 

Xo.     C.  foal,   Xo.  7    - - lit"    3i 

Xo.     7.  Salidv  shalos    - 30  to  M 

X'o,     8.  Lii;lit  Kvay  liiiif.stoiiP,  ■witli.r».v";i//r/ 2  to    4 

X'o.    9.  lUtuminoii.s  slate  and  alialu 1  to    2 

No.  10.  f'..al,No.li   3  to    5 

Xo.  11.  Sliales,  ar^dlhaoony  and  sandy 20  to  35 

Hoiizon  of  coal  Xo.  5. 

Xo.  12.  Saiid,4tom',  jiartly  ferrnginous,  pa.s.siiii;  upward  iuto  sbalo 28  to  30 

Xo.  13.  Bituminous  and  arg.  alialf,  witli  iron  .4toue  concryi ions 5  to    8 

Xo.   14.  Coal  No.  4 - - 4  to    5      " 

Xo.  15.  I'lic  clay  and  .siptaria 2  to    3      " 

Xo.  16.  .Vrj^illacoous  and  aaudy  slialcH 15  to  20     '' 

Tlie  three  njiper  beds  in  tlie  foregoing  section,  especially  the  limestone, 
is  well  exposed  at  31  r.  John  Lonsdale's  quarries,  on  the  south  side  of  the 
Kickajioo  valley,  on  section  14,  town  S  north,  range  7  east,  (Limestone 
township.)  The  lo^er  layers  of  this  limestone  are  quarried  here  both  for 
building  stone  and  for  burning  into  lime.  This  part  of  the  lied  affords 
tolerably  even  layers,  fi'oni  four  to  eight  inches  thick,  of  fine-grained, 
conqiact,  light-bluish  gray  liincst<ine,  that  mak(\s  a.  \ery  good  building 
stone  and  also  a.  quicldime  of  f  lir  quality.  The  upper  portion  of  the  bed 
is  in  \ery  une\ en  nodular  layers  ot  an  inch  or  two  in  thickness,  and  on 
weathering  becomes  a  loose  mass  of  limestone  pebbles,  of  about  the 
pro]ier  size  for  niacadainizing  material.  tSjiirifcr  liiie<(titii  and  Athi/rl'i 
suhiilltuwiv,  the  most  common  fo.ssils  found  in  tliese  upper  layers,  and 
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these,  with  Sjiirifcr  comernfiix,  Erfzia  piiiirfiilij'crn  ;iihI  Flatyontoiiia 
rcoricnxc,  were  obtained  from  the  lower  beds.  \\'illia:\i  (Jiffoiu),  lOsq., 
obtained  here  ;i  uiajiuiliceut  siteeiineu  of  Cha'tcfc.s  iiiillrjxiniccoKs,  about 
two  feet  in  diameter,  by  far  the  largest  speeimen  of  the  kind  yet  found 
ill  this  State.  It  came  from  tlie  lower  part  of  the  limestone,  or  perhaiis 
from  the  elay-shales  which  underlie  it. 

The  beds  overlaying  the  limestone  we  found  but  jiartially  exposed  in 
the  vicinity  of  St.  John's  churcli,  where  a  quarry  had  been  opened  show- 
ing a  face  of  about  tive  or  six  feet  of  thin-bedded  soft  brown  sandstone, 
and  above  this  some  i)artial  outcrops  of  sandy  shale.  In  the  side  of  the 
road  nearly  opposite  the  church,  the  seam  of  smut  was  found  which  we 
have  placed  at  the  top  of  this  section,  but  whether  it  was  derived  from 
a  rotten  coal  or  a  bituminous  shale,  coidd  not  be  determined  without 
further  exploration.  It  lay  immediately  under  the  boulder  clay,  and 
had  probably  been  for  a  long  time  subjected  to  atmospheric  influences 
before  the  drift-clays  were  deposited  upon  it.  It  is  not  i)robable  that  it 
represents  a  coal  seam  of  anj'  considerable  thickness:  otlieiwise  it  would 
have  been  discovered  in  sinking  wells  in  this  vic'inity,  as  the  outcrop  was 
not  far  below  the  general  level  of  the  prairie.  The  bed  Xo.  t  of  the  fore- 
going section  is  usually  an  arenaceous  shale,  but  localh^  it  becomes 
partly  argillaceous,  and  affords  some  tine  specimens  of  silicious  wood, 
that  are  found  in  the  beds  of  the  small  streams  that  cut  through  it,  and 
probably  come  from  the  argillaceous  layers  of  this  bed.  On  one  of  the 
branches  of  the  north  fork  of  the  Kickapoo  creek,  on  section  4,  in  Jubilee 
township,  there  is  an  imperfect  exposure  of  the  following  beds,  all  of 
which  seem  to  belong  above  the  horizon  of  coal  No.  7: 

No.  1.  Browniah  ^Tay  limestone , - 2  to    3  feet. 

Ko.  2.  Green  and  yellow  argillaceous  shales 20  to  30     ' ' 

No.  3.  Limestone  conglomerate 2     " 

No.  4,  Sandy  shales  partially  exposed 15  to  -20     " 

The  ravine  where  this  section  was  made  abounds  with  tbssil  wood,  all 
of  it  completely  silicifled,  and  many  of  the  specimens  representing  seo 
tions  of  what  were  once  large  trees;  many  of  the  fragments  are  now 
from  two  to  three  feet  in  length,  and  so  large  as  to  require  the  strength  of 
two  stout  men  to  load  them  into  a  wagon.  Several  wagon  loads  of  this 
silicious  wood  could  have  been  obtained  from  this  ravine  in  a  distance  of 
two  or  three  hundred  yards.  Although  not  found  in  situ,  it  no  doubt  came 
from  the  argillaceous  shales  represented  by  S^o.  2  of  the  above  section, 
as  it  seemed  to  be  most  abundant  along  the  outcrop  of  this  bed.  We 
found  one  flue  specimen  on  the  south  side  of  the  Kickapoo  at  about 
the  same  horizon,  but  the  shales  are  there  more  arenaceous,  and  the 
specimens  of  fossil  wood  comparatively  rare.  The  limestone  conglome- 
rate, No.  3  of  the  above  section,  ^\  as  not  seen  on  the  south  side  of  the 
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Kickapoo,  but  it  seems  to  correspond  very  nearly  in  position  to  a  band 
of  sparry  limestone  at  tli(>  top  of  the  section  at  Kingston,  .f;i\'eR  on  a 
followin;;-  page. 

On  section  IS,  in  Eadnor  township,  we  found  a  single  layer  of  fine 
grained  gray  liniestoue  about  thirty  inches  thick,  ti'averse<l  by  thin  veins 
of  spar,  Avhich  may  be  the  equi\aleut  nf  Xo.  .''>  of  the  above  section,  but 
as  there  was  no  ex)>o.sure  of  the  underlaying  strata,  its  position  could 
not  be  positively  deterunued.  Below  it  we.  only  saw  a  few  inches  of 
pcbtily  clay  resembling  a  tire  clay. 

Coal  Xo.  7  is  quite  variable  in  thickness  in  this  county,  ranging  from 
one  and  a  half  or  two  feet  on  the  waters  of  the  Kickapoo,  to  three  and 
three  and  a  half  feet  in  the  north-eastern  portion  of  the  county.  On  the 
Ivickapoo  but  few  attempts  have  been  made  to  work  it  in  conii)etitio7i. 
with  the  thicker  seams  which  underlie  it  and  outcrop  in  nearly  every 
hill  si(h',  but  in  the  northern  i)art  of  the  county  this  <'oal  ranges  from 
three  to  three  and  a  half  feet  in  thickness,  and  as  the  lower  scams  arc. 
there  below  the  surface,  this  is  mainly  relied  ui>on  for  a  local  supply  of 
coal,  .\rmet  and  Dulics  mines,  two  and  a  half  miles  north  west  ol  Cliilli- 
cothe,  are  on  this  seam,  and  the  coal  is  there  thirty  inches  thick',  over 
laid  by  a  rather  soft  bituminous  shale  about  two  feet  in  thickness.  The 
l)cds  exposed  at  this  point  give  the  following  section: 

Ko.  1.  Sandy  feiriiiiiuoiiH  sbali-s 35  IVct. 

;Xo.  :>.  Bituminous  shale -J     '' 

No.  3.  CoiilKo.7 - -- 2!    '■ 

Xo.  4.  Sandy  siiali-K  and  sandstono   - 20  to  2.5      '  ' 

No.  5.  Arriiaci.oii..i  limp.stono. .  - 2 

Xo.  l^  Bituminous  shall.. 1  to    3 

No.  7.  Coal  Xo.  6 - lielow  llio  lovol  of  the  irrok. 

On  Mr.  ITiinter's  land,  a  little  farther  to  the  AM'stward  on  the  .same 
branch,  the  coal  is  three  feet  thick,  «ith  about  the  same  thickness  of  bi- 
tuminous shale  above  it.  It  is  also  worked  on  the  Snatchwine  and  at 
iFallock's  hollow  live  miles  west  of  Ohillicothe,  but  I  did  not  visit  these 
loi.'abtics.  The  shales  overlaying  the  coal  on  Hunter's  land  contains  nu- 
merous iron-stone  com-retions  \ery  similar  in  a])]>earancc  to  those  found 
on  Mazou  i-reek  in  (hiindy  county,  but  the>'  contain  no  fossils  here  so 
far  as  I  could  disco\'er.  ( 'oal  Xo.  0  is  repm'ted  to  be  very  irregular  in 
its  development  in  tliis  y'iciuity,  and  hence  no  systematic  attempt  has 
been  made  to  work  it  here. 

Coals  Xo.  4  and  (j  outcrop  in  the  river  l.iluft'  bellow  the  valle.y  of  the 
Kickapoo  and  also  in  the  lilutls  on  either  side  of  that  stream  nearly  to 
Edwards'  station,  where  No.  (i  gradually  passes  underneath  the  creek 
valley.  At  Kingston,  in  the  extreme  s(.)nth-eastevn  portion  of  the  comity, 
both  seams  ha\'e  been  worked  since  the  earliest  settlement  of  the  county, 
and  tlie   mines  here  were  among  the  tir.st  opened  for  sujiplying  coal  to 
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the  liver  steamers.  When  we  first  visited  this  locality  in  l.S5'.»  the  up- 
per seam  (Xo.  G)  was  worked  Ity  Air.  Jolm  D.  Jones,  in  a  tunnel  driven 
horizontally  into  the  bluff  on  the  outcrop  of  tlie  seam.  The  coal  aver- 
ages aliout  four  feet  in  thickness  and  hasa  good  roof  of  bituminous  shale 
and  limestone. 

Xo.  i  was  also  worked  at  this  time  by  the  Kingston  Coal  Company, 
in  a  horizontal  tunnel  driven  into  the  base  of  the  hill.  The  thickness  of 
the  coal  iu  this  seam  ranges  here  from  four  to  four  and  a  half  feet,  and 
the  coal  is  much  harder  than  that  in  the  upper  seam  and  is  a  good  steam 
coal,  but  contains  more  pyrite  than  No.  6,  and  is  consequently  not  a 
favorite  coal  with  the  blacksmiths. 

At  Lancaster  landing,  one  mile  and  a  half  below  Kingston,  both 
seams  have  been  opened,  and  the  lower  one  has  been  constantly  worked 
for  several  years.  Its  thickness  here  is  from  four  and  a.  half  to  live  feet, 
with  a  roof  of  bituminous  shale  one  foot  thick  overlaid  l>y  shale  and 
sandstone.  Below  the  coal  theie  is  from  one  to  two  feet  of  dark-blue 
fi^re-clay,  underlaid  with  shale  containing  liands  of  septaria.  From  the 
roof  shales  of  this  seam  we  obtained  the  following  fossils  at  the  \'arious 
mines  in  this  part  of  the  county:  Lhujula  uinhdiudn?  Dincinii-nitida, 
Athi/ris  suhtilita,  Avicalopecten  rectdlaterarcd,  Feimdus  <Kri  dental  is,  Lis- 
tracanthiis  hystrix,  Pleu)\doin<(riii  Grai/iulleiisis,  and  joints  of  criuuidea, 
some  of  the  latter  being  more  than  half  an  inch  in  diameter. 

At  Liverpool,  No.  6  is  mined  to  supply  steamers  at  that  point,  as  No. 
4  is  below  the  level  of  the  bottom  lands.  The  roof  of  this  seam  is  usu- 
ally a  foot  or  more  of  bituminous  shale,  overlaid  by  from  two  to  three 
feet  of  brownish-gray  argillaceous  limestone.  The  characteristic  fossil 
of  this  limestone  is  a  small  Fiifmliita,  about  the  size  and  form  of  a  grain 
of  wheat,  but  associated  with  it  we  find  Product  as  longispinus,  P.  costatus, 
Hemipvonites  crassns,  Ghonetes  mesoloba  and  joints  of  crinoidt'n.  The  coal 
in  this  seam  is  not  so  persistent  in  its  development  as  that  of  No.  4,  be- 
ing more  effected  by  the  irregularities  usually  termed  "horsebacks"  by 
the  miners,  by  which  the  coal  is  partly  or  wholly  replaced  with  shale  or 
fire-clay.  This  forms  the  great  impediment  to  the  successful  mining 
of  this  seam  at  the  present  time.  The  following  section  of  the  strata  out- 
cropping at  Kingston  was  made  on  my  first  visit  to  the  locality  in  1859 : 

No.  1.  Sparry  brownish-gray  lirQestone 2  feet. 

No.  2.  Shales,  sandy  and  argillaceous 12  to  15  " 

No.  3.  CoalNo.7 li  " 

No.  4.  Kre-clay 2  " 

No.  5.  Sandstone  and  shale 20  to  25  " 

No.  6.  Limestone 2  to    3  " 

No.  7.  Bituminous  shale 1  to    3  " 

No.  8.  CoalNo.6 3  to    44  " 

No.  9.  Fire.clay 2  to    3  " 

No.  10.  Sandstone  and  sandy  shales 35  to  40  " 

No.  11.  Blue  clay  shales  with  bands  of  ironstone 10  to  15  " 

—32 
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Kn.  l':i,    Bituniinons  shale TMo    5  fec-t- 

No.  13.    Coal  No.  4 - 4  to    4J   " 

Ko.  14.     riii'-ila\  wiili  .^.-ptiiria - 2  to    3      " 

Ko.  15.     SLaU^w  partially  i'xi>(j.4eil  to  ri\'er  lf.\L'l 20     " 

Previous  to  tliis  time  a  l.toviii,!;'  "wa.s  made  bere,  no  aeenrate  record  of 
wliieli  Avas  kept,  but  a  coal  .seam  tlnrefeet  thick  was  lepoitedat  a  depth 
of  about  ou(^  Luudred  and  fifty  feet  ))elo'\\'  tbe  lower  seam  in  tLe  above 
section,  and  as  tliat  is  aliont  tlie  dejith  at  wliich  No.  ii  would  probably 
be  found,  tlie  rexioit  is  by  no  means  improbable.  From  the  careless 
manuer  in  wLicli  borings  «  ere  made  at  this  time,  aud  the  incompetency 
of  those  most  frequently  ]ilaced  in  cliarge  of  this  kind  of  work,  but  little 
dependence  should  be  put  upon  the  leported  results. 

At  the  ]\[apleton  mines,  the  lirst  now  in  operation  north  of  Kingston, 
the  coal  in  Xo.  4  is  somewhat  thicker  than  its  general  average  in  this 
county,  being,  areordiiig  to  the  report  of  the  mining  engineer,  from  five 
feet  to  five  feet  ten  inches  in  thickness.  This  seam  is  also  less  subject 
to  inteiruption  from  "horseback.s"  here,  than  in  some  of  the  mines  fur- 
ther north,  and  where  tlioy  do  occur  they  are  usually  of  limited  extent. 
Thesr  mines  liave  been  opened  in  the  most  substantial  way,  the  entries 
aie  sjiacious  and  thoroughly  secured  with  lieaAy  timbers,  and  the  work 
is  prosecuted  ill  tlie  most  thorough  manner. 

At  the  Orcliard  and  llollis  mines,  opiio.site  the  city  of  Pekin,  the 
same  scam  is  worked,  and  the  coal  is  from  four  leet  to  foiu'  feet  ten 
inches  thick  ^ritli  a  Aciy  good  roof  of  bituminous  shale.  A  ''horseliack'' 
has  been  encountered  in  these  mines,  so  extensive,  as  to  lead  some  of 
the  miners  to  the'  conchision  that  a  true  fault  or  dislocation  of  the  strata 
occurred  here,  but  from  such  examinations  as  I  was  able  to  make,  botli 
in  the  mines  and  the  adjacent  ravines,  where  conclusive  evidence  of  a 
fault  ought  to  be  apparent  if  one  existed,  I  came  to  tbe  decided  con- 
clusion that  no  dislocation  of  the  strata  had  taken  place,  but  that  the 
coal  had  ])erhaps  been  cut  away  liy  the  acticm  of  water  currents,  and 
the  clay  deiiosited  in  its  place,  and  that  when  it  was  found  on  the  other 
side  of  this  so-called  "fault"  it  would  be  found,  at  about  the  same  level 
with  the  coal  now  Avoiked  in  the  mine.  On  one  of  the  ra^  iiies  immedi- 
ately west  of  these  mines,  we  were  shown  a  locality  where  the  roclvs  had 
a])i)arently  been  partially  undermined  by  t1ie  erosive  agencies  that  formed 
the  valley,  and  tlie  strata  of  sandstone  andsliale  above  the  coal  having 
partially  fallen,  dipped  to  the  eastward  at  a  high  angle,  and  this  was 
regarded  by  some  as  conclusive  e\  idence  of  the  occurence  of  a  fault  in 
this  vicinity.  But  if  this  A\-as  the  case,  and  this  apparent  dip  continued 
to  the  Orchard  mines,  it  would  carry  the  coal  seam  far  below  its  present 
level,  and  proliably  e\('n  below  the  IcacI  of  tlie  .Illinois  river,  while  on 
the  contrary  the  coal  in  these  mines  lies  nearly  horizontal,  and  is,  nK)re- 
over,  on  about  the  same  level  as  in  the  mines  on  either  side.     Hence  we 
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feel  confident  tlie  irregularity  in  the  (lei>ositiou  of  the  coal  here  is  not 
due  to  any  dislocation  of  the  strata,  but  must  be  accounted  for  on  some 
other  hypotliesis.  Xo  systematic  attempt  has  yet  been  made  in  this 
neighborhood  to  work  Xo,  0,  but  its  outcrop  is  continuous  along  the  face 
of  the  blurt',  at  an  elevation  of  aboirt  sixty-tive  feet  above  No.  4.  The 
coal  aftbrded  l)y  this  lower  seaai  is  considered  to  be  somewhat  softer 
and  freer  from  pyrite  at  the  mines  along  the  Illinois  river  bluffs,  than  on 
the  Kiclcapoo,  which  is  perhaps,  in  part,  the  reason  why  the  upper  coal 
has  been  so  geneially  neglected  here. 

Commencing  on  the  south  side  of  the  Kickapoo,  we  find  continuous 
outcrops  of  these  two  scams  in  the  bluffs  of  that  stream  for  several 
miles  to  the  westward,  until  the  elevation  of  the  valley  towards  the  head 
of  the  stream  brings  it  abo\'e  the  level  of  these  coals,  and  Xo.  7  is  the 
only  seam  remaining  above  the  level  of  the  water  courses.  On  the  north 
side  of  the  creek  the  outcrops  are  not  continuous,  the  coal  strata  being 
partially  removed  by  erosion,  and  their  place  subsequently  filled  with 
deposits  of  modified  drift. 

Walter  Treasure's  mine  is  on  the  south  bluff  of  the  Kickapoo,  on  the 
south-east  quarter  of  section  24,  township  8  north,  range  7  west.  Xo.  4 
is  the  seam  worked  here,  and  it  ranges  from  four  feet  to  four  feet  two 
inches  in  thickness,  with  a  roof  of  bituminous  shale  passing  upward  in- 
to a  blue  clay  shale  with  bauds  of  iron  ore.  The  coal  is  hard  and  bright, 
and  is  not  much  interrupted  by  "horsebacks,"  and  is  underlaid  by  a  foot 
or  more  of  gray  fire  clay  passing  downward  into  a  clay  shale  with  bands 
of  limestone.  This  mine,  like  all  the  others  in  this  part  of  the  countj', 
is  woiked  with  a  horizontal  tunnel  driven  into  the  base  of  the  hill  on 
the  line  of  outcrop. 

The  following  section,  compiled  from  the  exposures  of  the  strata  seen 
in  this  vicinity,  will,  by  comparison  with  those  heretofore  given,  show 
how  uniformly  these  two  coals  and  the  strata  associated  with  them  are 
develoi^ed  in  this  i^art  of  the  county  : 

No.    1.  Liglit-gray  limestone 2  to  3  feet. 

No.    2.  Bituminous  sliale 1  to  '.i  '' 

No.    3.  Coal,   (No.  6) 3  to  5  " 

No.    4.  Clay  sliale  or  fire  clay  and  nodular  limestone 3  to  6  " 

No.    5.  Sandy  shales 25  to  30  " 

No.    6.  Massive  micaceous  and  ferruginous  sandstone.. , 20  " 

No.    7.  Blue  shale  witli  iron  baud,-? 6  to  8  " 

No.    8.  Bituminous  shale 1  to  3  " 

No.    9.  Coal,  (No.  4) 4  " 

No.  10.  Fire  clay 2  " 

No.  11.  Shale  with  thin  bands  of  limestone 15  '* 

Coal  Xo.  5,  if  developed  here,  would  be  found  near  the  bottom  of  the 
sandy  shales  Xo.  5  of  the  above  section,  but  we  found  no  indications  of 
its  presence  at  any  of  the  localities  ^'isited  by  us  in  this  county. 
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At  Griswold's  mines,  on  tlie  north-west  qxiarter  of  scftion  24,  township 
8  north,  range  7  west,  coal  No.  4  is  from  four  feet  to  four  feet  six  inches 
iii  tliickness,  with  the  same  hind  of  a  roof  as  at  Treasure's  mines,  and 
the  coal  is  similar  in  quality. 

Xo.  6  has  been  opened  at  many  iDoints  in  this  vir-inity,  but  from  its 
uneven  development  and  its  greater  elevation  above  the  creek  vaUey, 
it  is  not  mined  as  systenjatieally  as  the  lower  seam.  The  sandstone  No. 
6  of  the  above  section  is  well  developeil  along  the  Kickapoo  bluffs  in 
this  vicinity,  and  some  extensive  quarries  ha'S'e  been  opened  here.  The 
rock  is  partly  a  brown  micaceous,  and  partly  a  ferruginous  sandstone, 
in  massive  layers  trom  one  to  three  feet  in  thickness.  The  ferruginous 
layers  become  quite  hard  on  exijosure,  and  will  no  doubt  resist  the  dis- 
integrating influences  of  the  atmosphere  more  effectually  than  any  other 
portions  tif  the  bed,  but  if  carefully  selected  and  the  soft  and  shelly  por- 
tions of  the  rock  rejected  at  the  quarry,  the  i-euiaining  portion  will  no 
doulit  sustain  a  good  re]mtation  as  a  reliable  building  stone. 

On  a  ravine  about  half  a.  mile  west  of  Monroe's  mill,  coal  No.  7  was 
found  high  up  in  the  hill.  It  is  here  only  about  eighteen  inches  in  thick- 
ness, and  is  sepai'ated  from  No.  tl  by  about  thirty-live  feet  of  sandy  and 
argibaceous  shales.  It  was  overlaid  by  bitumiuous  shale  and  a  soft  mi- 
caceous sandstone. 

^Vt  Edwards'  station,  on  the  Peoria  branch  of  the  Cliicago,  Burlington 
and  <^)uiney  railroad,  coal  No.  4  is  some  sixty  feet  below  the  level  of  the 
vaUcy,  and  No.  (J  is  worked  by  a,  horizontal  tunnel  into  the  base  of  the 
hill  just  ab()\e  theiailroad  grade.  As  at  the  outerojis  of  this  seam  fur- 
ther west,  it  is  quite  variable  in  thickness  here,  ranging  from  three  to 
five  feet,  and,  in  consequence,  it  cannot  be  mined  as  cheaply  as  No.  4. 

About  a  mile  south  of  Elmwood,  coal  No.  0  is  reached  by  a  shaft  fifty 
feet  in  depth.  The  coal  is  four  fret  to  four  feet  and  a-half  in  tliickness, 
with  a  few  inc-hes  of  bituminous  shale,  and  a  light-gray  sandst(nie  fbrni- 
ing  the  roof.  The  coal  is  tolerably  soft,  light  and  free  burning,  and 
generally  iiee  from  i)yrite.  Coal  No.  7  outcrops  in  this  vicinity  and  has 
been  worked  in  a  limited  way,  but  is  too  thin  to  be  mined  successfully 
in  competition  with  the  lower  seams.  A  boring  near  Elmwood,  on  the 
south  side  of  the  Kickapoo,  struck  the  bed  I'ock  at  sixty  feet  and  below 
the  horizon  of  coal  No.  (l,  and  was  carried  down  through  the  following 
strata: 

No.  1.  Drift  clay - -- 60  feet. 

No.  2.  Clay  shale 18  " 

No.  3.  Limestone  2  " 

No.  4.  Bituminous  shale 3  '  * 

No.  5.  Coal,  (No.  4) SJ  " 

No.  6.  Sandy  shalo 15  " 

No.  7.  Septiivifl 7  '' 
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No.    8.  Clayshale aj  I'.'ct. 

No.    9.  Nodular  limestone - 8  ' ' 

No.  10.  Gray  shale 36  " 

No.  11.  Blue  limestone 2  ' ' 

No.  12.  Dark  shale 12  " 

No.  13.  Bituminous  shale 2  " 

No.14.  Coal,  (No3) 3J   " 

This  boring  ■was  made  l>y  the  Eliuwood  I\[ining  and  Manufacturing 
Company,  and  1  am  indebted  to  AV.  J.  Phelps,  Esq.,  ot  said  company, 
for  the  details  here  given.  By  comparing  this  section  with  that  of 
Yoris  &  Co.,  on  the  east  bauli  of  the  Illiiuiis  river  oi)posite  Peoria,  as 
given  in  Vol.  IV,  p.  ISO,  it  will  be  seen  that  the  beds  below  Xo.  4  coal 
thicken  somewhat  to  the  eastward,  as  it  was  found  to  be  about  one 
hundred  and  thirty-three  feet  from  Xo.  i  down  to  No.  3  in  that  boring, 
while  at  Elniwood  it  is  only  ninety-eight. 

On  one  of  tlie  brandies  of  the  north  fork  of  the  Kickapoo,  on  sec.  5, 
in  Jubilee  township,  coal  0  outcrops  in  the  bed  and  along  the  banks  of 
the  creek.  The  coal  is  very  irregular  in  its  development  in  this  vicinity, 
sometimes  thinning  out  to  a  mere  streak,  and  then  thickening  to  five  or 
six  feet.  No.  7  was  also  found  here,  represented  at  the  ou±crop  by 
about  a  foot  in  thickness  of  rotten  coal.  About  twenty  feet  or  more 
above  No.  7  we  saw  a  bed  of  hard,  brownish-gray  limestone,  some  three 
or  four  feet  in  thickness,  traversed  by  thin  veins  of  calcite,  and  resem- 
bUng  somewhat  the  band  of  sparry  limestone  at  the  top  of  the  King- 
ston section. 

One  mile  and  a  half  north-east  of  Princeville  No.  7  is  worked  on  a 
small  branch  of  Spoon  river.  The  coal  varies  in  thickness  here  from 
two  and  a  half  to  three  feet,  with  a  tolerable  good  roof  of  bituminous 
shale.  No.  6  has  also  been  found  on  this  branch,  and  a  shallow  shaft 
sunk  to  it ;  but  it  proved  so  irregulai'  in  its  development  that  the  work- 
ing of  it  has  been  abandoned,  and  all  the  coal  mined  at  the  time  we 
visited  this  locality  was  obtained  from  No.  7,  and  it  is  probably  the  only 
coal  that  outcrops  in  the  northern  tier  of  townships  in  this  county,  ex- 
cept, perhaps,  on  Spoon  river,  in  the  north-western  corner  of  the  county, 
where  No.  6  probably  again  appears  above  the  river  level. 

Three  miles  north-east  of  Princeville  a  bed  of  limestone  outcro]is  on 
the  open  prairie,  and  only  from  three  to  five  feet  below  the  general  level 
of  the  surface.  At  Chase's  quarries  the  bed  is  about  twenty  feet  thick, 
the  lower  six  feet  being  a  true  crinoidal  limestone,  composed  almost  en- 
tirely of  the  joints  of  small  crinoids,  and  containing  also  a  few  fossil 
shells,  among  which  we  observed  Spirifer  camemtus,  Athyris  suhtilifa, 
Hemipronites  crassa,  and  some  remains  of  fishes.  The  middle  and  upper 
portion  of  the  bed  is  nearly  destitute  of  fossils,  and  is  a  thin-bedded, 
buff-colored,  earthy  limestone,  a  pr>rtion  of  which  is  in  thin  even  layers 
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from  two  to  six  inches  tliick,  and  is  easily  quarried  in  lai'ge  slabs  suita- 
ble for  fla.ii-uiiii;-.  It  is  cxteiisixcly  quarried  and  used  throughout  the 
neighliorhood  for  foundation  walls,  for  walling  wells,  and  for  \arious 
other  jmrposes  for  whieh  a  building  stone  is  riMjuired.  The  middle  jxir- 
tion  of  the  bed  has  an  earthy  texture,  and  resenil)les  a  hydraulic  lime- 
stone. The  quarry  can  he  cheaply  worked,  from  the  small  amount  of 
stripping  required  to  clear  the  rock  from  the  overlaying  drift  clays. 

A  few  feet  of  blue  clay  shales  were  seen  below  the  limestone,  but  no 
outcrop  was  found  where  a  good  section  from  coal  No.  7  up  to  the  lime- 
stone could  lie  made.  The  nearest  outcroj)  of  tlie  coal  was  about  a  mile 
and  a  half  distant,  and  at  a  somewhat  lower  level,  and  I  estimated  the 
distance  between  them  at  about  tifty  feet.  This  would  brini;- the  lime- 
stone heii- abinit  on  the  same  stratigi'aphical  level  with  that  at  Lons- 
dale's quarries  on  the  south  side  of  the  Kiekapoo  ;  and  although  the 
limestone  at  Chase's  quarries  dilfeis  somewhat  in  its  lithological  char- 
a<'ters  from  that  at  Lonsdale's,  I  am  still  disi)osed  to  regard  them  as 
probably  equivalent  beds.  The  distance  between  the  limestone  and  the 
coal  at  Lonsdale's  was  forty-eight  to  fifty  feet  ftj'  measurement,  while 
at  Chase's  ipiarries,  according  to  the  best  estimate  I  could  niake,  it 
seemed  to  be  about  the  sanu'.  Furthermore,  if  this  limestone  represents 
a  higher  bed,  then  the  Lonsdale  limestone  should  be  found  outcropping 
bet\A'een  it  and  the  coal,  and  from  the  thinness  of  the  drift  clays  in  this 
vicinity  its  outcrop  could  hardly  l)e  concealed.  The  color  of  the  rock 
is  wry  similar  at  the  two  localities,  and  tliere  is  also  a  general  similarity 
lietween  them,  in  this:  that  the  pnrest  limestone;  and  the  thickest  layers 
are  at  the  bottom  of  the  bed,  and  the  thinner  impure  layers  above. 
But  the  lower  part  of  the  bed  at  Lonsdale's  is  a  hne-nraiiied,  conqiact 
rock,  while  here  the  same  portion  of  tlie  bed  is  a  rather  coarsely  grana- 
lar  crinoidal  limestone,  and  the  upper  i)art  of  the  bi'd  at  the  one  locality 
is  in  nodular,  uneven  layers,  and  weatliers  on  exjiosure  to  a  heap  of 
limestone  jiebljles,  while  at  the  other  it  is  more  evenly-bedded,  and  can 
be  (piarried  in  slabs  of  eonsiehaable  size.  If  these  two  exposures  are 
not  e(|nivalent  beds,  then  the  Lonsdale  limestone  is  not  <leveloped  here 
at  all,  and  the  limestone  north  of  Prineeville  is  deposited  unconfornui- 
lily  upon  the  shales  above  coal  No.  7.  This  limestone  is  the  uppermost 
bed  of  rocks  exposeil  in  tins  iiart  of  the  county,  and  its  outcrop  is  on 
an  elevated  iirairie,  apiiarently  one  of  the  higliest  iu  this  vicinity. 

In  tracing  the  \'arJons  outcrops  of  the  strata  in  this  county  the  dip  is 
found  to  be  very  slightly  to  the  north-eastward,  and  about  three  feet  to 
the  mile.  Hence  No.  6  coal,  which,  on  the  lower  course  of  the  Kiekapoo 
ranges  from  seventy-fi^e  to  eighty  feet  above  the  level  of  that  stream, 
is  found  just  below  the  level  of  the  small  creeks  north  of  the  Snatch- 
wine,  while  Xo.  4  is  from  sixty  fi\-e  to  seventy  feet  below  their  lieds,  and 
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No.  7  is  the  only  seam  outcropping-  altovc  the  levi-I  of  tlio  streams,  and 
it  attains  here  a  tliickness  of  about  tlirec  feet,  wliicli  is  fully  double 
Avliat  it  will  averan'c  iu  the  southern  part  of  the  county. 

Below  the  level  of  the  Illinois  river  there  is  also  at  least  two  coal 
seams,  as  has  been  demonstrated  by  the  borings  of  Voris  &  Co.,  ojipo- 
site  Peoria,  and  by  the  Elmwood  Mining  and  Manufacturing  ( "onjpany, 
that  are  of  sufHcioit  thickness  to  be  worked  successfully  whenever  the 
supply  from  the  higher  seams  becomes  exhausted,  making  in  all  live 
seams  underlaying  nearly  the  whole  of  this  county,  except  tlie  \alleys 
of  the  Kickapoo  and  the  Illinois  river. 

JE  CO  II  0  m  i  c  al    0  e  ol  o  g  ij . 

■  Co((?.— There  are  but  few  counties  in  the  State  where  so  great  au 
amount  of  coal  can  be  obtained  at  a  minimum  cost  of  mining  as  in  this. 
Coals  Xo.  4,  6  and  7  outcrop  on  all  the  streams  in  the  southern  part  of 
the  county,  and  can  be  worked  in  the  most  economical  way  by  horizon- 
tal tunnels  driven  into  the  hiU  sides  on  the  natural  outcro])  of  the 
seams,  while  in  the  central  and  northern  portions  of  the  county,  where 
the  two  princiiial  seams  are  below  tlie  level  of  tlie  crcelc  valleys,  they 
maj' be  reached  by  shafts  not  exceeding  seventy-tive  to  one  Imndred 
feet  in  depth.  These  three  coals  have  au  aggregate  thickness  of  about 
ten  feet,  and  ^^•ill  yield  ten  million  tons  of  coal  to  the  square  mile. 
They  j)robably  underlie  fully  one-half  of  the  entire  area  of  the  eoimty; 
and  in  addition  to  these  there  are  probably  two  more,  with  an  aggre- 
gate thickness  of  about  seven  feet,  undei'Ia3ing  the  whole  area  of  the 
county,  and  callable  of  yielding  about  seven  million  tons  of  c<jal  to  the 
square  mile.  I  know  of  no  other  county  in  the  State,  except  Fulton, 
where  so  great  an  amount  of  coal  can  be  mined  at  the  same  cost  as 
here,  and  the  facilities  for  transportation  over  the  various  railroads 
centering  at  Peoria,  as  well  as  by  the  Illinois  river,  are  such  as  to  make 
this  one  of  the  most  important  coal  producing  sections  of  the  State. 

The  quality  of  the  coal  obtained  from  the  three  seams  now  being 
worked  in  this  county  is  variable,  and  e\en  from  the  same  seam  the 
quality  varies  somewhat  at  difleient  localities.  3Iost  of  the  coal  now 
mined  in  the  soiithern  part  of  the  county,  and  on  the  lower  course  of 
the  Kickapoo,  is  from  Xo.  4,  and  the  coal  it  alfords  is  somewhat  harder 
than  that  from  either  of  the  other  seams,  and  tlierefore  a  better  coal  for 
transportation.  The  coal  from  Xo.  6  is  not  only  softer,  but  freer  from 
jiyrite  and  other  impurities,  and  is  an  excellent  coal  for  the  smitli's 
forge.  Xo.  7  also  aftbrds  a  soft  coal,  generally  free  from  pyrite,  but 
containing  a  much  larger  per  cent,  of  ashes  than  that  from  Xo.  G.  The 
following  analysis,  by  Messrs.  Blaney  and  Makineu,  of  coals  from 
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tills  (■oinity  is  extracted  troTii  Dr.  Blanby'S  Chemical  IJeport,  in  Yol. 
I,  pa.ne  27(').  Tlie  spccimcius  were  collected  in  1858  from  miiK'.s  worked 
at  that  time,  and  the  owner's  name  was  gi^i'n  instead  of  the  locality 
wliere  tlic  mines  were  located.  The  two  tirst  are  an  average  of  three 
analyses  of  specimens  from  ditlerent  parts  of  the  seam  at  one  locality, 
and  the  last  the  resnlt  of  only  a  single  analysis  : 

Miens  a^inc— (Coal  No.  4.) 

Siieciflc  gravit J- 1  -  3122 

Total  vi.Uitili-  uiattLi H - 36-9 

C(,ku 63  1 

100.0 

Jloiature 10  3 

Volatile  cool loslibli-  iiial tor.s 29  9 

Call  loll  in  ciikc 54.4 

Asbes 8.7 

103  3 
a.  Howard's  J/i/ic— (No.  6.) 

Sinrilir  gravity 1.2.'jT1 

Total  vohatile  maters  38.3 

Colio 61  7 

100.0 

.\N..V  LYSIS  : 

Jloist  aro 11.2 

Volatilo  coolI oi.Hlilile  mattci.s 27. 1 

Carljon  in  oi  iko 59 . 5 

Ashos 2.2 

100.0 
Speennfiii  from  Isaac  Brown's  land — (Srani  Xo.  7.) 

Speciflc  gravity 1. 3228 

T.itiJ  V. .hililo  matters 37.2 

C  oke 62  8 

100.0 
ANALiSLS  : 

Midsture 12  0 

Yolattlo  roiobosfililo  matters 25.2 

Carbon  in  coko 53.2 

Asbos 9.6 

100.0 

Th(.'He  analyses  sliow  that  No.  C  contains  the  largest  amonnt  of  fixed 
carbon,  and  the  smallest  ainonnt  of  ashes,  while  the  specimen  from  No.  7 
contained  a  smaller  jier  cent,  ot  carbon  and  more  ashes  than  either  of 
the  others.  Ilo\ve\er,  the  actual  valne  of  this  coal  (-uinot  be  fairly 
judged  from  the  result  of  a  singie  analysis.  At  least  tliree-(jnarters  of 
all  the  coal  mined  in  the  county  at  the  jiresent  time  is  taken  from  No.  4, 
and  the  others  are  only  Avorked  in  neigliboihoodsAvhere  No. lis  below  the 
surface,  exce[)t  at  some'  fe«'  points  where  Xo.  (!  is  mined  in  a  small  way 
for  smith's  coal.  No.  C  is  more  irregular  in  its  de^'eiopment  than  either 
of  the  others,  and  for  this  I'cason  it  is  generally  neglected.     When  fully 
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developed  it  is  quite  as  tliick  us  No.  4,  but  tbe  luiner  who  coinineuces 
drifting  iuto  tliis  eo;il  ou  n  proiiiisiuj;-  outcrop  from  four  to  five  feet  in 
thickness,  will  frequently,  in  the  distance  of  a  hundred  yards  or  less, 
find  the  coal  gradually  thinning  out  to  one-half  or  less  its  original  thick- 
ness, and  he  becomes  discouraged  at  the  prospect  and  abandons  the 
mine.  But  with  a  good  slate  and  limestone  roof,  this  seam  may  be  pro- 
fitably worked  with  an  average  thickness  of  no  more  than  two  and  a 
half  to  three  feet  of  coal,  especially  where  it  can  be  done  bj"  tunneling 
iuto  the  hill  sides  along  its  line  of  outcrop. 

No.  i  is  also  more  or  less  subject  to  the  interruiitions  commonly  known 
as  "horsebacks,"  but  they  are  seldom  of  any  considerable  extent  ,and 
offer  no  serious  impediment  to  the  miner.  Outcropping  just  above  the 
level  of  the  T.,  P.  and  W.  Eailroad,  and  also  the  Peoria  branch  of  the 
C,  B.  and  Q.  Eailroad,  in  the  valley  of  the  Kickapoo,  it  offers  the  best 
facihties  possible  for  obtaining  a  fair  qiiality  and  an  abundant  supply- 
of  coal  at  the  lowest  cost  to  those  roads,  for  the  supply  of  the  less 
favored  regions  ou  the  western  borders  of  the  State;  and  the  amount  (if 
coal  now  annually  transported  from  these  mines  is  very  large,  and  is 
constantly  increasing.  At  the  Orchard,  Kingston,  Lancaster  and  Liver- 
pool mines,  located  in  the  western  bluff  of  the  Illinois  river,  large  (jiiau- 
tities  of  coal  are  annually  taken  out  for  the  supply  of  steamers,  and  for 
transportation  liy  the  river  to  i»(jints  below. 

In  the  northern  portion  of  the  county,  No.  7  is  the  principal  coal  out- 
cropping above  the  valleys  of  the  streams,  and  tlie  lower  seams  can 
only  be  reached  by  shafts,  or  by  an  inclined  tunnel  carried  down  to 
their  level.  This  seam  ranges  from  two  and  a  half  to  three  feet  in  thick- 
ness in  this  part  of  the  county,  and  its  outcrop  may  be  found  on  most 
of  the  small  streams.  It  is  very  regular  in  its  development,  and  aftbrds 
a  coal  of  fair  quality  where  it  is  mined  beyond  the  influence  of  atmos- 
pheric agencies. 

Buildin.f/  Stone. — Sandstone  of  good  quality  may  be  obtained  from  the 
bed  overlaying  coal  No.  4,  which  at  some  points  on  the  Kickapoo  is 
fully  twenty  feet  in  thickness,  and  it  outcrops  at  many  points  under  very 
favorable  conditions  for  quarrying.  Tke  rook  is  a  brown  micaceous,  and 
partly  ferruginous  sandstone,  in  massive  beds,  some  of  which  are  two 
feet  or  more  in  thickness.  It  presents  a  bold  escarpment  at  many  points 
where  it  outcrops,  indicating  a  capacity  for  withstanding  well  the  ordi- 
nary influences  of  the  atmosphere.  The  ferruginous  layers  harden  very 
much  on  exposure,  and  would  form  the  best  material  for  bridge  abut- 
ments, and  for  all  other  purposes  where  a  rock  was  required  to  v  ith- 
stand  well  the  influences  of  frost  and  moisture. 

On  Aiken  and  Grisw<dd's  laud,  on  the  south  side  of  the  Kickapoo,  on 
section  24,  this  sandstone  has  been  somewhat  extensively  quarried,  and 
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the  bed  pres(  iits  a  pei'iieiidicular  face  of  solid  s;nidstoiie  fidly  twenty 
feet  in  tliiekness.  It  is  rather  soft  when  ficslily  quarried  and  can  be 
easily  diesscd,  and  splits  lreel\'  into  blocks  suitable  for  buildinj;-  and  for 
foundations  "^alls.  These  ijnarrics  are  lociited  jnst  above  the  level  of 
the  railroad  j^rade,  and  are  \aiy  conveniently  situated  for  the  trans- 
portation of  the  stone  by  railroad  to  the  city  of  J'eoria,  or  where\er 
else  it  might  be  in  demand. 

At  Lonsdale's  quarries,  on  section  14,  T.  S  X.,  E.  7  E.,  the  lower  part 
of  tlie  limestone  affords  a  durable  l)uildiiig  stojie,  though  the  layers  arc 
not  usually  nior(?  than  from  four  to  six  inches  tliiclc.  This  rock  is  in 
common  use  in  this  part  of  the  county  for  foundation  walls,  and  there 
are  several  small  buildings  in  this  neighborhood  constructed  with  this 
material.  That  portion  of  the  bed  which  alfords  a  building  stone  is 
from  foiu'  to  six  feet  in  thickness. 

At  Cliase's  (quarries,  three  miles  nortli-east  of  Princeville,  the  lime- 
stone is  nearly  twenty  feet  in  thickness,  and  though  for  the  most  part 
thin-bedded,  yet  the  greater  portion  of  it  can  be  used  for  foundation 
walls,  flagging,  etc.,  and  is  the  only  building  stone  available  in  that  poi'- 
tion  of  the  county.  The  thickest  layers  are  at  the  bottom  of  the  bed 
here,  as  well  as  at  Lonsdale's,  but  the  middle  and  iipjier  portion  is  more 
evenly  bedded  at  this  point,  and  may  be  (|narried  in  thin  even  slabs  of 
large  size. 

The  limestone  over  coal  Xo.  ti  may  answer  for  rough  foundation  walls 
where  it  can  be  protected  from  the  atmosphere,  but  is  generally  too 
argillaceous  to  make  a  good  building  stone. 

Iron  Ore. — Concretionary  bands  of  iron  o)c  occur  in  the  shales  over- 
laying coals  Xo.  4  and  7,  but  not  in  suflicient  ([uantity  to  be  of  any 
economical  imiiortance.  In  the  south  part  of  the  county,  large  concre- 
tions of  iron  and  clay,  the  former  mostly  in  the  form  of  the  bi-sulphnrct, 
are  ijuite  abundant  in  the  roof  shales  of  Xo.  4  coal.  Some  (if  these  con- 
cretions are  two  feet  or  more  in  dianu'ter. 

Cltn/s. — We  foujid  no  lieds  of  lire  or  potters'  clays  in  coniiecti(Ui  with 
the  coal  seams  in  this  county,  that  ap]ieai('d  to  be  siifticiently  free  from 
foreign  matters  to  be  of  much  vaiue,but  excellent  brick  clays  are  abun- 
dant, the  sid.isoil  clays  over  a  large  portion  of  the  uplands  throughout 
the  county  being  used  for  this  purpose,  and  furnishing  an  abundant 
supxdy  of  Inick  of  good  quality  at  a  moderate  cost.  The  best  beds  of 
tire  and  potters'  clays  known  at  the  present  time  in  this  State,  are  asso- 
ciated -o'ith  coal  Xo.  1,  of  our  general  section  of  the  Illinois  Valley  coals, 
given  on  page  .'>,  of  ^'olume  III  of  these  reports ;  and  should  a  shaft  be 
sunk  to  that  horizon  in  this  county,  good  clays  may  jirobably  be  found 
here,  and  mined  successfully  in  connection  with  these  lower  coals. 
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Sand. — The  modified  drift  deposits,  forming  the  terrace  upon  whleli 
the  city  of  Peoria  is  mainly  built,  will  furnish  an  inexhaustible  supply 
of  sand  of  various  (puilities,  adapted  to  the  varied  eeouomical  uses  to 
which  this  iiiaterial  is  applicable,  and  it  will  also  afford  an  excellent 
moulders'  sand,  in  quantities  sufficient  for  the  supply  of  all  the  adjacent 
region. 

Grarel. — An  inexhaustible  supply  of  clean  gravel  may  be  obtained 
from  the  gravel  beds  forming  the  bluffs  at  Peoria,  and  along  the  north 
side  of  the  Kicka|joo  for  a  distance  of  eight  or  ten  miles  above  the  out- 
let of  that  stream.  All  the  railroads  in  the  State  might  obtain  here  an 
ample  supjdy  of  ballast  for  their  road  beds,  without  greatly  diminish- 
ing the  amount  of  this  material  to  be  found  in  this  county. 

Timber. — There  is  an  ample  supply  of  timber  in  this  county,  the  pro- 
portion of  timber  and  prairie  land  being  originally  about  the  same. 
The  timbered  land  is  mostly  confined  to  the  ridges  and  valleys  of  the 
streams,  though  occasionally  fine  groves  are  met  with  on  the  level  land 
adjacent  to  the  prairie.  The  growth  ui)on  the  upland  is  mostly  black 
and  white  oak,  pig-nut  and  shell-bark  hickory,  elm,  linden,  wild  cherry, 
honey  locust,  wild  plum  and  crab-apple;  while  on  the  bottom  lands  and 
the  slopes  of  the  hills,  we  flud  white  and  suuar  maple,  black  and  white 
walnut,  pecan,  cottonwood,  sycamore,  asli,  red  birch,  coffee-nut,  liack- 
berry,  mockernut  hickory,  post,  Spanish  and  swamp  white  oak,  red  bud, 
dogwood,  persimmon,  mulberry,  service  berry,  buckthorn,  three  or  four 
varieties  of  willow  and  box  alder. 

Soil  and  AijricuUure. — As  an  agricultural  region  this  county  ranks 
among  the  best  in  this  portion  of  the  State.  The  western  and  northern 
portions  of  the  county  are  mostly  prairie,  and  generally  level  or  gently 
rolling.  The  sod  is  a  dark  chocolate-colored  loam,  rich  in  organic  mat- 
ters, and  producing  abuTidant  crops  annually  of  corn,  wheat,  rye,  oats 
and  barley,  and,  with  judicious  cultivation,  this  kind  of  soil  will  retain 
its  fertility  for  an  indefinite  period  of  years,  without  the  application  of 
artificial  stimulants.  On  the  more  broken  lands  adjacent  to  the  streams, 
the  soil  is  of  a  lighter  color,  but  where  it  is  predicated  upon  the  marly 
beds  of  the  loess,  it  is  still  productive,  and  scarrcely  inferior  to  the  Ijcst 
prairie  soils.  Where  the  soil  overlies  the  yellow  drift-clays,  the  timber 
is  mostly  white  oak  and  hickory ;  the  soil  is  thin,  and  would  be  greatly 
improved  by  an  annual  application  of  manure  liberally  applied.  These 
lands,  however,  produce  fine  crops  of  wheat  and  oats,  and  are  excellent 
for  fruit  orchards  and  vineyards.  The  sod  on  tlie  terrace  and  bottom 
lands  is  a  sandy  loam,  and  generally  very  productive. 

In  closing  my  report  on  this  county,  I  desire  to  express  my  obliga- 
tions to  many  of  its  citizens  for  their  earnest  co-operation  and  manifest 
interest  in  the  work  of  the  survey,  and  especially  to  ^fr.  ]\1ark  Aiken, 
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Dr.  Chapjvian,  Sedney  Pulsifer  aud  Wm.  Gifpord,  Ewqrs.,  for  mucli 
^■aluablc  information  and  ashiistauce,  and  to  E.  G.  Johkson  and  family, 
for  the  enjoyment  of  a  quiet  liomeAvliile  at  work  in  the  county.  The  State 
Cabinet  is  also  indebted  to  Wm.  Gifford,  Esq.,  for  seveial  interesting 
fossils,  collected  by  himself  from  the  Coal  ileasuies  of  this  county,  aud 
to  Capt.  Smith  for  a  tooth  and  part  of  the  jaw-bone  of  a  mammoth, 
fouud  by  him  in  the  modified  drift  of  the  Peoria  bluffs. 


CHAPTER    XV, 

Mcdonough  county. 

This  county  is  bounded  on  the  north  by  Warren  and  Henderson 
counties,  on  the  east  by  Fulton,  on  the  soutli  by  Schuyler,  and  on  the 
west  by  Hancock.  It  contains  a  superficial  urea  of  sixteen  townships, 
or  about  five  hundred  and  seventy-six  square  miles.  The  face  of  the 
country  is  generally  level  or  gently  rolling-,  except  in  the  immediate 
vicinity  of  the  streams,  and  consists  of  broad  prairies  covering  the  most 
elevated  portions  of  the  county,  with  belts  of  timber  along  the  valleys 
of  the  streams  and  the  broken  land  adjacent  thereto.  The  jirairies 
have  a  general  elevation  of  seventy-five  or  a  hundred  feet  above  the 
valleys  of  the  streams,  and  the  soil  upon  theiu  is  a  dark-chocolate  col- 
ored, sandy  loam,  similar  in  general  character  to  the  prairie  soils  of  the 
adjoining  counties,  and  is  admirably  adapted  to  the  growth  of  the 
cereals  usually  cultivated  in  this  cbmate. 

Timber  is  not  as  abundant  in  this  county  as  in  those  adjoining  it  on 
the  east  and  south,  and  covers  less  than  one-third  of  its  entire  area. 
The  principal  varieties  observed  here  were  white,  red,  post,  pin,  black 
and  Spanish  oak,  shell  bark  and  pig  nut  hickor5',  red  and  slippery  elm, 
linden,  buckeye,  white  and  sugar  maple,  cottonwood,  sycamore,  red 
birch,  hackberry,  white  and  red  ash,  honey  locust,  wild  x)lum,  ciab  ap- 
Ijle,  sassafras,  red  bud  and  dogwood. 

The  principal  streams  in  this  county  are  Crooked  creek  and  its  tribu- 
taries. The  east  fork  of  this  stream  traverses  the  county  from  north- 
east to  south-west,  while  the  main  creek  intersects  diagonally  only  the 
south-western  township.  In  the  early  settlement  of  the  State  several 
water  miUs  were  erected  on  this  creek,  and  the  inhaljitants  of  this  and 
the  adjoining  counties  were  largely  dependent  for  many  ye;irs  on  the 
water  power  it  afforded  for  their  milling  facilities  ;  but  as  the  country 
was  improved,  and  a  considerable  portion  of  its  surface  brought  under 
cultivation,  the  supply  of  water  gradually  diminished  from  year  to 
year,  until  many  of  the  old  mill  sites  have  been  aliandoned,  or  else 
have  added  steiun  power  to  supply  the  lack  of  water  during  the  dry 
season. 
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(1  <•  ol  0 g  If  . 

Tilt'  geological  formations  a]i])earing  at  the  surface  in  this  county 
comi)rise  the  (^)iiaternary,  including  the  loess  and  drift;  the  lower  por- 
tion of  the  <'oal  jNIeasnres,  iuchiding  the  three  lowest  seams  of  coal; 
and  tlie  St.  Louis  and  K'eokuk  divi.sions  of  the  Lower  ("aiboniferous 
limestones. 

The  entii-e  area  of  the  caunty,  except  the  valleys  of  the  streams,  is 
covered  with  beds  of  Quaternary  age,  ranging  from  thirty  to  a  hun- 
dred feet  or  more  in  thickness,  and  presenting  the  same  general  fea- 
tures that  have  been  given  as  characteristic  of  this  formation  in  the 
reports  on  the  adjoining  counties.  Good  natural  exposures  of  these 
beds  are  but  rarely  found  here,  and  the  observer  is  compelled  to  rely 
mainly  on  such  iuformation  as  can  be  obtained  from  the  well  digg(_'rs, 
or  others  engaged  in  surface  excavations,  as  to  their  thickness  and  gen- 
eral character.  In  the  railroad  cut  on  the  north  bank  of  Crooked  creek, 
just  below  Colmar,  the  following  section  of  Quaternary  l)eds  was  seen  : 

Soil  -  - - 1  to    2  feet. 

A  sb  colored,  marly  clay  (Iocsh) -  -    - 6  to  10     " 

Reddiah -brown  clay 5     ' 

Sand  and  gTavel,  partially  stiatiiied 15  to  20     " 

This  exposure  is  considerably  l)elow  tlie  general  level  of  the  prairie, 
and  tlie  beds  seein  to  ha\  e  Ijeen  subjected  to  some  sifting  process  since 
its  oi'iginal  deposition,  giving  to  it  the  general  characteristics  of  "  modi- 
lied  drift.''  Li  the  shafts  (if  (Jolchester  the  drift  clays  generally  range 
from  thirty -fi\"e  to  forty  feet  in  thickness,  and  consist  of  buff  or  brown 
clays,  with  gra\el  and  bould(_'rs,  passing  downward  at  some  points  into 
blue  clays,  or  '' hard  pan."  Bouhh.'is  of  mctaiuorphic  rocks,  of  ^'arious 
kinds,  and  of  all  sizes  up  to  a.  diameter  of  two  or  three  feet,  are  scat- 
teied  in  considerable  numbers  in  all  the  gulches  and  streams  that  cut 
through  the  drift  beds,  and  are  most  aliundant  in  the  lower  x)art  of  the 
drift  deposits.  Xo  indication  of  the  presence  of  an  ancient  soil,  under- 
neath either  the  loess  or  thi^  drift,  was  seen  at  any  of  the  points  visited 
in  this  county;  nor  did  we  leain  that  it  had  been  obserM^d  by  any  one 
else.  The  wells  are  seldom  sunk  to  the  bottom  of  the  drift,  and  hence 
afford  no  indications  of  what  may  underlie  the  boulder  clays  in  this 
county. 

At  Bushnell  a  boring  for  coal  jiassed  tlirough  ILL'  feet  of  these  (j»na- 
ternaiy  deposits  before  reaching  the  bed  roclc,  in  the  following  order  : 

No.  1.  Soil  - _ __..     2  feet. 

ISo.  2.  Yellow  clay 12     " 

No.  3.  Sand - 2     ' ' 

No.  4.  Blue  boulder  clay 61      '  ' 

~So.  ,5.  "Blue  and  yellow  .sand _ _ ,' 3o 

11-' 
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This  is  probalily  twice  as  iiiucii  as  the  avcnij;!'  thickness  of  Oicsc  de- 
posits in  tins  county — the  drill  having'  evidently  penetiated  an  old 
valley,  where  from  sixty  to  seveiily  feet  of  Coal  Mea.sjire  strata  had 
been  removed  by  erosion,  and  the  ^■alle.^■  thus  foniied  siihsei|aently 
filled  with  the  transported  material.  The  a\-era.i;c  thickness  of  the 
drift  deposits, in  this  county  probably  does  not  exceed  fifty  I'eet. 

('«((/  }fcitsiire.'<. — All  the  uplands  in  the  county  are  nuderlaid  by  the 
Coal  ^feasiires  except  a  limited  area  on  Crooke<l  creek,  in  the  south- 
western corner  of  the  county,  embracing  nearly  the  whole  of  township 
4:  north,  range  i  west,  and  the  south-western  portion  of  township  5 
north,  range  4  west.  The  beds  composing  the  lower  x)ortiou  of  the 
the  Coal  ^Measures,  as  they  are  developed  in  this  county,  give  the  fol- 
lowing section : 

Xo.    1.  Sandstonea  and  sandy  shales,  partly  fetTuginou,9 20  to  30  feet. 

No,    2.  Band  of  eaU-areoiTS  shale,  with  lenticular  masses  of  dark-blue  limestone,  con- 
taining Cardiomorpha  MUsouriensis -  2  to    3  '  ' 

Ko,     3,  Coal  No,  3 2  to    3 

Xo,    4.  Sandy  shale.s  and  soft  sandstone 35  tn  40  '  ■ 

Xo,    0.  Bluish  claj'  shale,  filled  with  fossil  ferns i  to    2 

Xo.     6.  Coal  X'o,  2 2to    2J  " 

Ko.    7,  Bituminous  fire  clay 2  ' ' 

No.    S,  (iray  clay  shale 6  '' 

No,     y,  Septaria  liniostnne - 3  '' 

No.  1 0.  Variegated  shales,  purple,  yellow  and  blue _ 18  to  20 

No,  11,  Sandstone,  passing  locally  into  shale 10  to  15  " 

No.  12.  Coal  No,  1,  sometimes  rei>laced  with  slate  or  blue  shale  - 1  to    3  " 

No,  13.  Fire  clay,  sometimes  replaced  by  a  sandy  shale 2  to    3  '' 

No,  14.  Qnartzose  sandstone,  (conglomerate) 5  to  20  ' ' 

These  beds  have  a  maximum  thickness  of  about  150  feet,  and  conse- 
quently a  boring  anywhere  in  the  county,  carried  down  to  the  depth  of 
two  hundred  feet  from  the  surface,  would  pass  entirely  through  the 
Coal  JNleasures,  and  determine  the  amount  of  coal  that  could  be  found 
at  that  point.  No  coal  seam  is  worked  at  the  i)resent  time,  except  Xo. 
2,  or  the  Colchestc^r  coal;  and  it  seemed  to  us  quite  probable  that 
neither  1  nor  3  is  developed  in  this  county  so  as  to  be  of  any  value  to 
the  industrial  interests  of  its  people.  In  the  vicinity  of  Colchester  the 
limestone  and  calcareous  shale  u.sually  found  above  coal  Xo.  3  outcrops 
in  the  breaks  of  the  ravines  'ivest  of  the  town,  but  no  indications  of  the 
presence  of  the  coal  was  seen.  The  coiicretionar>'  or  lenticular  masses 
of  dark-blue  limestone  were  found  quite  abundant  here,  and  they  af- 
forded Cnrdioinorplia  Mhnoin-icnuin  in  great  numbers,  associated  with 
I>iticina  nitida,  Prodiwtiis  mitricdtus^  T.  Prtitteniaiius,  Pleun>foiini)'i(t 
sphccrulafa,  Avicitlnpf-ctfii  rrciiilntcri-iira,  two  ur  three  species  of  .small 
Gonintites,  fos.sil  wood,  and  the  s])ine  of  a.  fish  fJjintr<(c(inthns  hystri.i-J. 
We  also  obtained  from  one  of  these  limestone  concretions,  associated 
with  the  fossil  wood  ahoxe  mentioned,  a  fossil  fruit,  shajied  somewhat 
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like  an  elougated  pecau  nut,  the  relations  of  wMcli  have  not  yet  lieen 
(h'tci'iiiined.  Tlicsc,  limestone  eoni/retions  have  been  found  in  Faltou 
and  iSchuylei'  (■ouiiti<'s  Dverlayini;'  coal  Xo.  •">,  and  aft'ordiiii;'  Jiii_)st  of  the 
species  of  f(_)ssil  shells  obtained  tiniu  it  heic;  so  that  there  seems  searee- 
ly  a  douljt  but  tliat  it  here  represents  the  Imrizon  of  that  e(jal.  It  is 
([uite  probal_)le  that  in  the  eastern,  and  especially  in  the  south-eastern 
portion  of  the  county,  coal  Xo.  3  may  be  found  sufficiently  developed  to 
be  v\'orked  to  ad\'antag'e.  The  shale  and  sandstone  above  this  coal, 
Xii.  1  of  the  f())e.i;iiiiio'  section,  we  only  saw  in  the  vicinity  of  Colchester, 
where  about  ten  leet  in  thickness  of  sandy,  ferruginous  shales  overlay 
the  limestone  concretions  above  mentioned.  Xo.  i  of  tlie  foregi)ing  sec- 
tion is  well  exposed  on  the  ravines  leadiiii;'  into  the  east  fork  of  (,'rooked 
creek,  west  of  Coh'hester,  but  it  is  every  wliere  a  sandy  shale,  with  some 
thin  layers  of  sandstone,  but  allbrds  no  mateiial  of  anj'  economical  val- 
ue. The  calcareous  sliale  associated  with  the  limestone  in  X"o.  2  of  the 
above  section  is,  at  some  points  near  ( 'olcliester,  ipiite  full  of  small  fos- 
sil shells,  among  wluch  the  Hpirlfcr  jthtiKi-cdiicci'iis  was  the  most  abund- 
ant, associated  with  S.  liiiaitUK,  ChiiiictcH  mesolohn^  Proihtctiix  iiniricatus, 
I'll  iinitoinaria  drai/riUcnsis,  a  small  MdcrocJu  iliis,  and  fragments  of  a 
yantilii-s. 

Xo.  5  of  th(^  above  st'ction  forms  the  roof  of  the  (.'olcliester  coal,  and 
is  a  true  clay  shale  at  the  bottom,  and  locally  (juite  bituminous,  becom- 
ing sandy  higher  up,  and  gradually  passes  into  tlic  sandy  shales  of  X"(». 
4.  It  contains  ironstone  conci'elions  similar  to  tlmse  at  blazon  creek 
and  .'\[urphyslior<i,  tliongh  usnally  not  so  perfectly  fmined,  and  they 
contain  fossil  ferns  of  the  same  sjiecies  hjund  at  those  localities.  The 
shales  also  are  filled  with  tieautiful  ferns,  in  a  remarkably  tine  state  of 
preservation  ;  and  this  locality  may  be  reck'oned  as  one  among  the  best 
in  the  State  for  collecting  tlu'sc  beautiful  relics  of  an  ancieid  vegetable 
world.  Two  s]iecimens  of  fossil  insects  and  two  or  three  sjiecies  of 
shells  have  been  found  associated  with  the  fossil  ferns  at  this  locality. 
The  following  list  comjirises  all  the  species  of  fossil  plants  that  ha\'e 
been  identified  at  ('ol<-hester  to  the  present  time:  Xnirdj^trris  Itirssutu^ 
K.  teniii folia,  X.  niriiirrrls,  Ali'thnplcrix  miiiiliiia,  C'iilli]>frris  Snllirdiitii, 
I'reojiterts  sqiitiiiiiixa,  F.  rilloxa,  I'.  iniitK,  P.  j)luiniixa,  P.  chwroplii/lloides, 
iSpJictiojitcriK  irn-i/iil(iris^  H.  tri/vli/iiii,  II jinicuoplnjUitvs  alatiiSj  R.  spln- 
osiis,  II.  s})lniilriiN,  II  (I iitliicriiiiiiis,  11  tlialhjj'orinis,  Contdiicx  hori(ssifi)- 
lii(,  ('.  (oujufyti/iiliii,  tiphciiophyUuiii  iSchlothciiiiii,  S.  oiKiriiiiuitum,  iS.  cor- 
jiiiliiiii,  Aiiiiidiiriit  toil  (J  if  olid,  A.  spliciKiplii/lloiilcs,  Astcnijilii/llitfs  rqiiisefi- 
f<initin,  CiiliiDtitcx  I'diniisiis,  ('.  iijipi'o.riiiialiis,  (_'.  iDiduhtiiis,  iSvlniiiiiitrti 
iniciiiiKiliis,  S.  (■(iri/oliii.s,  I('pi(h)ihii(lriiii  ilipldtciiiniilrnj  L.  .simpler,  L. 
olxiriifiiiiij  Ij.  jirdcile,  UUxlctiilron-  iiiiijii.s,  U.  I'Uipticum,  Lcpidnphhiios  oh- 
covildl Hill,  Lrpiflo.slrdhiis  priii<-rj).s,  Jjpidoplii/Uum  aiwiciihitinn,  Si(iill(ii'id 
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monost'Kjmu,  Stiiimarla  Jicoides,  S.  umbonata,  J'innitlaritt,  ciiplllaeea,  Caiil- 
ojiteri.s  obtcctn.  C.  ncantopliora,  Carpolitlies  inaUi-strialiis.  Owing  to 
the  tliiaues.s  of  the  coiil,  the  rout  shah's  arc.  remdvc-d  iu  drivhif;-  the 
entries  to  the  mines,  thus  al'fordiug  a.  flue  opportuuity  for  collectiug  the 
many  beautiful  fossil  plants  that  they  contain.  The  thickness  of  the 
the  coal  at  this  locality  varies  from  twenty-four  to  thirty  inches,  and 
at  the  level  of  the  prairie  it  lies  from  scventy-fi\'e  to  ninety  feet  below 
the  surface.  On  all  the  branches  west  of  Colchester  the  coal  outcrops, 
and  is  worked  by  tunneling  into  the  hillsides.  The  city  of  Quincy,  as 
A^ell  as  most  of  the  small  towns  along  the  Chicago,  Burlington  and 
Quincy  railioad  south  of  Bushuell,  have  for  many  years  derived  their 
supplies  of  coal  mainly  from  the  Colchester  mines. 

In  the  vicinity  of  Macomb  the  Colchester  coal  seam  has  not  yet  been 
found  of  sufiicient  thickness  to  be  worked.  About  a  mile  and  a  half 
south-west  of  the  town,  a  thin  coal  outcrops  above  the  sandstone  quar- 
ries of  3Ir  Stewart,  which  I  am  inclined  to  regard  as  the  Colchester  seam, 
though  it  is  here  only  about  one  foot  in  thickness.  This  may  however 
be  an  outcrop  of  the  lower  seam  No.  1,  but  from  the  appearance  of  the 
sandstone  I  believe  it  to  be  No.  2,  thinned  out  here  to  about  one-half  its 
usual  thickness.  In  the  vicinity  of  Colchester  a  very  good  sandstone  is 
found  below  the  coal  and  from  ten  to  fifteen  feet  iu  thickness.  It  is  No. 
11  of  the  foregoing  section.  This  I  believe  to  be  the  equi^'alent  of  the 
.  sandstone  at  Stewart's,  and  the  old  McLean  quarries  near  Macomb.  A 
section  of  the  beds  ex^iosed  in  the  vicinity  of  these  quarries  shows  the 
following  succession  of  strata : 

Thin  coal 1  foot. 

Shaly  clay 2     " 

Thin  bedded  sandstone 1  to    6     '* 

Ala-syive  sandstone 10  to  12     " 

Bitummous  shale  (coal  ^o.  1 1) 4     ' ' 

Carbonate  of  iron J   " 

I'ire-clay 4   '  * 

Eituniinoua  slate  or  shales f   '  * 

Sliale 5      " 

The  horizon  of  coal  No.  1  is  here  occupied  by  bituminous  shales  and 
a  six  inch  band  of  carbonate  of  iron.  In  the  vicinity  of  Colchester,  at 
most  of  the  outcrops  we  examined,  the  same  horizon  was  represented  by 
dark-blue  shales  (No.  13  of  the  section  previously  given),  containing 
nodules  of  iron  ore  inclosing  crystals  of  zinc  blende.  On  the  south-west 
quarter  of  section  21,  town  5  north,  range  4  west,  the  following  beds 
were  found  exposed  in  connection  with  coal  No.  1 : 

Shaly  sandstone 4  feet. 

CoalNu.  1 2     " 

Fire-clay not  exposed 

Shaly  sandstone If!     " 

St,  Louis  limestone C     " 

—34 
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Although  we  did  not  flud  this  lower  ('(tal  developed  at  ;iny  of  the  ex- 
posures examined  iu  the  vicinity  of  (Jolchestt-r,  yet  it  was  found  by  Mr. 
Horrocks  at  his  tile  and  fire-brick  kiln,  not  more  than  a  mile  from  the 
town,  and  was  struck  iu  one  of  the  pits  sunk  for  fire-clay.  It  was  fouud 
to  be  about  a  foot  in  thickness  only,  and  was  associated  with  an  excel- 
lent fire-clay,  and  was  here  about  45  feet  below  coal  No.  2.  Below 
Horrock's  brick  and  tile  kilns  on  the  same  stream,  a  band  of  ferruginous 
sandstone,  or  rather  a  saiidy  iron  ore,  was  found,  about  six  inches  in 
thickness,  filled  with  fossil  shells,  among  which  a  large  Biscina  was  the 
most  abundant,  associated  with  Hcinipronites  crenistria,  Athyris  subtU'da, 
i^piriftr  op'niius,  >S.  KentKckTnsis,  and  some  other  undetermined  species. 
This  was  no  doubt  a  local  dei»osit,  aud  probably  represents  the  band  of 
iron  or&  occurring  in  Schuyler  aud  Fulton  cou.ntics,  associated  with  coal 
No.  1.  This  baud  of  iron  ore  occurs  just  at  the  junction  of  beds  num- 
bered 13  and  1-t  of  the  general  section  of  the  coal-bearing  strata,  on  a  pre- 
ceding page. 

On  section  24,  town  5  north,  range  4  west,  south-west  quarter  of  the 
section,  a  coal  seam  was  opened  as  early  as  1853,  when  we  first  visited 
this  county,  on  land  then  owned  by  3[r  Lowjy.  The  coal  was  from 
eighteen  inches  to  two  feet  in  thickness,  o\er]aid  by  a  few  feet  of  slialy 
sandstone.  Below  the  bed  of  c'oal  there  was  about  sixteen  feet  of  sand- 
stone exposed,  and  a  short  distaiic(,'  up  the  creek  the  concretionary  lime- 
stone is  cxiiosed  underlaying  the  sandstone.  This  I  have  no  doubt  is 
the  lower  coal  (No.  1,)  and  it  will  u(i  doubt  be  found  at  many  poijits  in 
the  county  ran;;iiig  from  one  to  three  feet  iu  thickness. 

At  this  time  coal  was  also  dug  on  ^Ir.  Thomi)son's  place  on  tlie  north- 
east quarter  of  section  10,  town  4  north,  range  .'>  \\  est.  The  seam  at  this 
I)oint  was  thirty  ijjches  thiclc,  but  was  only  exposed  iu  the  bed  of  the 
creek,  with  no  outci-op  of  the  associated  beds.  This  is  also,  without 
doubt,  the'  lower  seam,  as  th(.'  concretionary  member  of  the  St.  Louis  lime- 
stone was  found  outcrojijiing  on  the  creek  a  short  distance  b(dow  where 
the  coal  was  found.  On  tlie  north-west  quarter  of  section  33,  town  4 
north,  range  3  west,  a  coal  scam  was  opened  and  -norked  in  1853  on  lands 
then  owned  by  Mr.  J.  Stoneking.  The  coal  was  worked  by  "stripping" 
in  the  bed  of  a  small  creek,  and  the  coal  ranged  from  eighteen  to  twenty 
inches  in  thickness  and  waso\'erlaid  l.ty  about  two  feet  of  gray  shale. 

These  two  lower  seams  also  outcrop  on  Job's  creek,  uear  Blandensville, 
and  have  been  w(uked  from  the  first  settlement  of  the  county.  They 
outcrop  also  on  nearly  all  the  tributaries  to  the  east  fork  of  Crooked 
creek,  and  probably  underlit^  at  least  seven-eighths  of  the  entire  area  of 
the  county.  They  seldom  attain  a  thickness  of  three  feet,  however,  in 
this  portion  of  the  State,  but  they  ai'e  nowhere  more  than  one  hundred 
to  one  hundred  aud  seventy-five  feet  below  the  surface  at  the  general 
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level  of  the  prairie.  No.  .!,  if  developed  anywhere  in  the  county,  will 
probably  be  found  in  the  eastern  range  of  townslii])s,  and  would  be  the 
first  seam  reached  in  sinking  a  shaft  or  boring  from  the  ])rairie  level. 

At  Bushnell,  a  boring  for  coal  at  the  steam  mill  passed  through  the 
following  beds,  as  represented  by  those  in  charge  of  the  work: 

1.  Soil 2  leet . 

2.  Yellow  clay 12     " 

3.  Sand 2     " 

•1 .  Blue  clay  with  boulders 61     ' ' 

5.  Blue  and  yellow  sand 35     ' ' 

0.  Sandstone 5     ' ' 

7.  Clay  shale IJ   " 

8.  Black  shale i   ' ' 

9.  Gray  shale 34     " 

10.  Limestone 9     ' ' 

11.  Shale : 1     " 

163 

The  beds  numbered  1  to  5  inclusive  belong  to  the  drift,  and  show  an 
aggregate  thickness  of  112  feet,  indicating  the  existence  of  an  old  valley 
here,  in  which  the  Coal  Pleasures  have  been  cut  away  down  to  a  point 
below  the  horizon  of  the  Colchester  coal,  and  which  was  subsequently 
filled  with  drift  deposits,  and  consequently  that  coal  which  should  have 
been  found  at  a  depth  of  50  to  70  feet  below  the  surface  at  this  point,  wa^ 
not  met  with  at  all.  The  limestone  No.  10  of  the  above  section  is  probably 
the  bed  overlaying  the  Seaville  coal.  Tlie  extent  and  direction  of  this 
old  valley  we  have  no  data  for  determining  at  the  present  time,  but  it  is 
probably  a  lateral  arm  of  the  Spoon  river  valley,  and  most  probably 
trends  south-eastwardly  into  the  valley  of  that  stream. 

At  Prairie  City  a  boring  was  carried  down  to  the  depth  of  222  feet, 
passing  through  the  following  beds,  as  reported  by  Mr.  T.  L.  Magee : 

1.  Soil  ;xnd  drift  clays 36  feet. 

2.  Clay  shale  or  "soapstone." 16  " 

3.  Black  shale , i  " 

4.  Coal  No.  2 IJ  " 

5.  Fire-clay 4  " 

6.  Shale  and  sandstone 12  '' 

7.  Clay  shale 38  " 

8.  Hard  rock  (limestone?) 11  " 

9.  Shale 4  " 

10.  White  flint 1  " 

11.  Shale 10  " 

12  Coal  No.  1 3  ■  ■ 

13.  Fire-clay 6J  " 

14.  Hard  rock 5  ' ' 

15.  Clay  shale 8  " 

16.  Sandstone 4  ' ' 

17.  Dark-gray  shale 8  " 

18.  Clay  shale  (light  colored) 14  " 

19.  Limestone  (St.  Louis  beds) 44i  " 
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In  the  foregoing  section  the  beds  nnniiiered  from  2  to  IS  inclnsi\'e-  be- 
long to  tlie  Coal  Measines,  and  ineludi.'  the  two  lower  eoals.  Xo.  19  is 
undoubtedly  the  St.  (.miis  limestone  wliieli  ontfi'0})s  on  Spoon  river  just 
lielow  Seaville,  about  ei,L;!it  miles  east  of  I'rairie  ( Mty.  At  Lawrence's 
mound,  at  an  elevation  considerably  abo^e  the  surface  wliere  the  above 
boring  was  made,  a  coal  seam  tliree  feet  in  liiiekness  was  found  in  dig- 
ging a  well,  Avhich  was  probably  No.  •">,  occurring  here  as  an  outlier  left 
by  the  denuding  forces  which  swept  it  away  from  the  surrounding  region. 
It  lay  immediately  below  the  drift,  with  no  roof  but  gravel,  and  covered 
but  a  limited  area  of  ground. 

At  Macomb,  a  boring,  carried  to  the  dejith  of  about  1(J0  feet,  tailed  to 
hud  any  coal  of  sufticient  thickness  to  be  of  any  economieal  value.  From 
these  experiments  it  would  seem  that  the  lower  coals  in  this  county  are 
not  very  uniform  in  their  de-\"eIopment,  and  probably  neither  Xo.  1  nor 
No.  .'!  will  be  found  over  any  eonsiderable  area  thick  enough  to  be 
worked  to  advantage,  while  No.  1!  is  also  too  tlnn  to  be  worked  at  some 
points,  though  it  may  be  coiisi<lered  the  most  persistent  and  reliable 
seam  to  be  found  in  this  county. 

8f.  Louis  Li)n<st<in< . — Tliis  division  of  the  Ijower  CarlKiniferous  series 
is  probably  nowhere  in  this  eounty  nioiethan  tifty  feet  in  thickness,  and 
consists  tirsf,  of  a  bed  of  light-gray  concreti.'^nary  or  brecciated  lime- 
stone, laying  immediately  below  the  lower  sandstone  of  the  Coal  ^U'a- 
sures  ;  and  secondly,  of  a  magnesiau  limestone  and  some  blue  shales  or 
calcareous  sandstones,  constituting  what  is  sometimes  called  the  ''War- 
saw limestones.''  On  the  east  i'ork  of  Crooked  creek,  a  little  north  of 
west  from  Colchester,  the  following  section  of  these  limestones  may  be 
seen : 

No.  1.    Brecciati'd  li-bt-^i;iy  HmestoDf ---    -- 5  tn  JO   Icct. 

1^0.2.    CalciircoTia  s;ijiilstnne  in  Te;;iilai' lierls VJ 

No.  3.    Bluish  shale 3     '■ 

The  magnesiau  bed,  which  usually  forms  the  l)ase  of  this  group,  is 
below  the  surtace  here,  and  generally  ranges  from  eight  to  ten  feet  in 
thickness.  The  brecciated  limestone  is  vcr,\  nncveiil>-  developed,  and 
oiteii  varies  in  thickness  in  a  short  distance  from  live  to  twenty  feet  or 
more.  It  rarely  alfords  any  fossils  except  the  common  corals  Hthostni- 
iioH  ciUKukuKe  and  L.  p^'oli/cnim,  silicious  specimens  of  which  are  often 
found  weathered  out  along  the  creeks  where  this  limestone  outcrops. 
No  fossils  were  seen  in  the  calcareous  sandstone,  but  the  magnesiau 
limestone  that  outcrops  lower  down  on  the  creek,  and  underlies  the  blue 
shale  in  the  above  section,  usually  contains  a  variety  of  Bryozoans, 
among  which  are  the  Arclnmiitt'x  Wortlwnu  I'lihiiiora  Trir.vD/vVjfxc,  iSriiii- 
rosc})ihim  KcijKi'iJhKii,  f'ff- 
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Kaol-iil:  LiiiK'fitdiic. — Tliis  is  the  lowest  rdc).;  exjKiscd  in  tlie  cduiity, 
and  is  only  found  along  the  bluft's  of  Crooked  creek,  in  townships  4  ;ind 
5  north,  ranj;(>  4  west.  4'1ie  n])iier  part  of  this  formation  is  usually  a 
bluish  ealcareo-ar.nilhu'eous  sliale,  containiiii;-  silieious  ;i;codes  eitlier 
filled  with  a  mass  of  erystaliiie  ([uartz,  or  lioUow  and  lined  within  with 
quartz  crystals,  mamniillary  ehaleedony,  ealeite  and  dolomite.  IJelow 
this  geode  bed  there  is  usually  from  thirty  to  foity  feet  of  clierty  gray 
limestone,  the  layers  varyhig  in  thickness  from  a  few  inches  to  two  fe(it 
or  jnore,  and  separated  by  partings  of  shale.  Tlie  limestone  beds  c<iii- 
sist  mainly  of  the  remains  of  organic  beings,  the  corals,  crinoids  and 
moUusca  that  swarmed  in  countless  numbers  in  the  primeval  ocean,  and 
the  old  quarries  in  this  limestone  afford  a  rich  field  for  the  student  who 
desires  to  become  fully  acquainted  with  the  varied  and  peculiar  organic 
forms  of  this  period.  Soutli  of  Colmar  the  grade  of  the  <'.,  B.  and  (). 
i-ailroad  cuts  into  the  upper  part  of  this  limestone  to  the  depth  of  seve- 
ral feet,  and  from  the  material  tlnowu  out  from  this  cut  ^y(i  fil  itained  many 
specimens  of  the  characteristic  tossils  of  this  limestone  in  an  excellent 
state  of  preservation.  The  upper  layers  of  the  limestone  had  liecn 
freely  exposed  to  the  erosive  action  of  the  water  during  the  drift  (leriod, 
and  many  of  the  silieious  fossils  were  found  completely  weatliered  out 
from  the  shaly  limestones,  and  in  a  most  jxHtect  stat(^,  of  i)reservation. 
Among  the  fossils  found  at  this  locality  were  many  specimens  of  Zaph- 
rentis  dalii,  Spirifer  KeolciiJc,  S.lineaUts,  S.sii.'b-orJiictiliiri:^,  Af/aricocriitttfi 
Aineiivaiius,  Aetinocriniis  hi-turhiiidtus,  Viiathoerinns  aiellafnx,  Areliimides 
Oirenaiin,  Hemipronites  crotistrin,  Phillipsin  Portlockii,  several  species 
of  fish  teeth,  etc.  The  lower  portion  of  this  limestone  is  usually  below 
the  level  of  the  creek  bottoms,  but  the  uiDjier  ijortion  is  well  exposed  on 
the  main  creek  in  T.  4  X.,  E.  4  W.,  and  on  tlie  east  fi irk  in  T.  a  X.,  1 ;.  4  \Y. 
In  the  region  south  of  Colmar  the  geodiferous  shales  and  the  St.  Louis 
limestones  have  all  been  removed  by  denudaticju  before  the  depost  of 
the  drift,  and  the  boulder  clays  now  rest  directly  upon  the  upper  part  of 
the  Keokuk  limestone.  A  comjilete  section  of  all  the  limestones  below 
the  Coal  Pleasures  in  this  county  would  show  the  following  order  of  suc- 
cession and  thickness  : 

Li^lit-gray  brecciated  limestone 5  to  SiO  ft^i-t. 

Calcareous  sandstone 12     " 

Magnesiaii  limestone  and  shale 10  "  12     " 

Geodiferous  shales  of  the  Keokuk  beds 20  "30     " 

Light-graj^  cherty  limestone 30  ' '  40     " 
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Coal. — As  may  be  seen  from  a  perusal  of  the  foregoing  pages,  a.  large 
portion  of  this  county  is  underlaid  with  coal,  and  although  the  seams 
that  are  fonnd  here  are  much  thinner  than  some  of  those  that  outrid)) 
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in  Kcluiylev  and  Fulton  ('(iiuitieR,  yd  tlicy  have,  not  only  furnisLed  an 
abundant  sujiply  of  coal  I'ni-  Lonic  cunsuuiption,  but  for  many  yoars 
have  furnislu'd  njauy  tlii)nsands  of  tons  aTumally  for  sliipniont  soiitli 
and  west  to  tlie  adjoining-  counties.  The  shipment  from  <Jolchester 
alone  for  the  years  ISlid  and  '(J7  was  about  50(1,000  tons  per  annum,  and 
the  product  of  the  mines  has  been  constantly  on  the  increase.  The  coal 
olitained  here  is  of  excellent  quality  if  tat  en  out  at  some  distance  from 
the  outcro]),  where  it  has  not  been  exjiosed  ti)  atmospheric  influences. 
The  coal  is  tolerably  liai'd,  bright,  and  comparatively  free  from  pyrite, 
and  brealv's  lively  into  cubic  lilocks  when  mined.  An  analysis  of  this 
coal  by  Mr.  Hexky  Fkattiox,  as  reiturtcd  in  Dr.  Xorwood's  "Analy- 
ses of  Illinois  Coals,"  gave  the  following  result : 

Sjii-ti tic  gravity 1-290 

Lns;^  in  cokiDg 41  2 

Total -n-clght  uf  coks --     .W  8 

100  (1 

ANAl.YM^. 

MoLSttire 5.4 

Volatile  matters  ^5  b 

Cai  Ill-ID  in  coke 5G.8 

Ashes  {light-gray) - 2  0 

100  0 
Curbon  in  coal - 60.10 

This  analysis  sliows  this  to  be  one  of  the  best  coals  in  the  .State,  and 
its  freedom  from  pyrite  has  always  made  it  a  favorite  coal  with  the 
blacksmiths  of  this  and  the  adjoining  counties.  The  coal  from  the 
lower  seam  is  usually  harder  than  that  from  the  Colchester  seam,  and 
less  uniform  in  quality.  Its  thickness  is  also  more  variable,  and  fre- 
quently the  coal  is  wanting  altogether,  and  its  place  occupied  by  bitu- 
minous shales.  Xevertlieless,  it  sometimes  attains  a  thickness  of  three 
feet,  as  at  Sea\ille,  in  Fulton  county,  and  the  coal  obtained  there  is  of 
a  fair  quality.  It  is  quit<'  x)robablc  that  this  seam  may  be  found  in  some 
of  the  eastern  townships  in  this  county,  as  thick  as  it  is  at  Sea\'ille, 
and  if  so,  it  might  be  worked  to  advantage,  as  its  depth  below  the  sur- 
face would  jiidbably  nowhere  excectl  two  hnndrcMl  feet. 

No.  3,  if  found  at  all  in  this  county,  would  be  met  with  in  the  upper- 
most layers  of  the  lied  rock,  and  immediatel>'  underneath  the  boulder 
clays,  except  at  a  few  jioints,  where  it  might  be  overlaid  by  a  few  feet 
of  sandstone  or  sandy  shale.  It  is  less  persistent  iu  its  (leveloi-)ment, 
however,  tlian  either  of  tliose  Itelow  it,  but  its  proper  horizon  may  be 
readily  recognized  by  the  (hirlc-bliie  limestone  and  bituminous  shales 
that  arc  nearly  always  ])i-eseiit,  e\'eii  when  tliere  is  no  devehipmeut  of 
the  c(-ial  itself. 

Aboring  carried  down  to  the  de[)tli  of  two  hundred  feet  woidd  probably 
pass  entirely  thiough  the  Coal   Pleasures  in  any  portion  of  the  county, 
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and  in  the  western  imit  the  subordunitc  limcstdiics  would  be  reaihed 
at  a  depth  of  one  hundred  and  tifty  leet  or  les.s.  Wlien  the  hght  ^lay 
bieceiated  limestone  of  the  St.  Louis  f^roup  is  reached,  it  is  useless  to 
bore  further  in  search  of  coal,  and  this  limestone  is  so  decidedly  differ- 
ent in  its  appearance  from  any  of  the  limestones  in  the  lower  part  of 
the  Goal  Measures,  that  an  expert  would  And  no  ditlicnlty  in  identify- 
ing it,  even  by  the  smallest  frayineuts  taken  up  liy  the  sand  pump. 
Hence,  it  forms  a  reliable  guide,  both  where  it  outcrops  and  where  it 
may  be  reached  by  the  drill,  and  determines  the  point  below  which  no 
coal  can  be  found. 

Fire-elaij. — The  flre-clay  under  the  Cole-liester  coal  has  been  used  by 
Mr.  Horrocks,  at  his  kiln  west  of  the  town,  for  the  manufacture  of 
drain  tile,  fire-brick,  etc.,  but  recently  he  lias  obtained  a  better  quahty 
of  fire-clay  by  sinking  a  shallow  shaft  down  to  the  lower  or  Xo.  1  coal, 
which,  at  his  kiln,  is  about  forty-five  feet  below  the  Colchester  seam. 
The  horizon  of  this  lower  coal  furnishes  an  excellent  article  of  fire  and 
potters'  clay  in  various  portions  of  the  State,  and  it  may,  no  doubt,  be 
found  at  many  points  in  this  county,  besides  the  one  where  it  is  at 
present  worked. 

Iron  Ore. — There  is  a  band  of  U'on  ore,  very  generally  developed  in  con- 
nection with  coal  No.  1,  and  indications  of  its  presence  were  observed 
at  several  points  in  this  county,  though  not  in  sutfitient  quantity  to 
justify  an  attempt  to  work  it  at  the  jiresent  time.  On  the  creek  below 
Horrock's  brick  kiln  it  is  about  six  inches  thick,  but  too  sandy  to  be  of 
much  \alue,  even  if  the  quantitj'  was  greater.  On  the  creek  west  of 
Macomb,  a  band  of  very  pure  iron  ore  occurs,  about  six  inches  thick, 
and  it  is  quite  probable  it  may  be  found  somewhere  in  the  county  of 
sufficient  thickness  to  be  of  some  economical  importance.  In  Schuyler 
county,  there  are  two  or  three  bands  of  ore  associated  with. this  same 
coal,  attaining  there  an  aggregate  thickness  of  about  two  feet,  and 
yielding  on  analysis  about  32  per  cent,  of  protoxide  of  iron.  The  ore  is 
an  argillaceous  carbonate  of  iron,  and  compares  favorably  in  quality 
with  the  best  Pennsylvania  ores. 

On  Mr.  D.  0.  Flint's  place,  in  Mound  township,  a  deposit  of  bog  iron 
ore  of  good  quality  is  found,  which  is  reported  to  be  several  feet  in 
thickness,  but  the  area  covered  by  it  has  not  been  ascertained.  Should 
it  prove  sufficiently  extensive,  and  as  pure  as  the  sample  sent  to  my 
office,  it  is  a  valuable  deposit. 

Building  Intone. — The  central  and  western  portions  of  the  county  have 
an  abundant  supply  of  freestone  from  the  sandstone  bed  intervening 
between  coals  No.  1  and  2.  This  is  usually  from  ten  to  twelve  feet  in 
thickness,  the  upper  part  thin-bedded  and  quarrying  out  in  thin,  even 
slabs  suitable  for  flags,  while  the  lower  part  is  quite  massive,  and  splits 
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('\'cnly.  At  St(.'\viu-t's  qiuinirs,  two  inile.s  west  of  ^Jucoml),  tliei'c  is 
al)out  twrl\(MV('t  in  iliiclciicss  (■\j)o,srMl  in  tlie  face  of  the- qiiiiiry.  Tlie 
rork  is  a  ratlier  coarsi'-graincil  sandstone,  n<'ai-ly  white  in  color,  and 
fui'iiislies  a  very  dniaMe  niatcii.il  for  fonndation  walls,  ami  is  also  easily 
cut  and  may  be  advantageously  used  for  all  ordinary  architectural  pur- 
poses. 

At  these  quarries  the  rock  is  very  nuissive,  but  at  the  old  T^IcLeau  • 
quarries,  about  half  a  mile  to  the  westward  of  St(;wart's,  the  sand- 
stone is  more  regularly  beddcil,  the  layers  vaiying  from  four  to  twelve 
inches  or  more  iu  tliickness.  This  sandstone  is  the  equi\alei)t  of  that  on 
theT.jP.  and  ^'SMhiilroad  west  of  iSea\ille,  in  Fulton  county,  and  is  \"ery 
similar  in  quality.  8onie  of  the  beds  seem  to  be  sufficiently  even-tex 
tured  lor  grindstones.  The  magnesian  and  arenaceous  beds  of  the  8t. 
Louis  group  will  attbrd  the  best  material  for  (adverts  and  bridge  abut- 
ments that  can  be  found  iu  the  State,  as  tlicy  are  scaicely  at  all  atlecteil 
by  the  action  of  frost  and  moisture.  The  gray  limestones  of  the  Keokuk 
sciies  make  a  durable  building  stone  if  protc(.'ted  from  water,  but  si)lit 
to  fragments  on  exjiosure  to  ordinary  atmospheric  agencies.  The  brcc- 
ciatcd  limestone  will  make  an  excellent  macadamizing  material  for 
the  construction  of  turn]iike  roads,  or  for  ballasting  our  railroads. 

Liiin'-sidiic/or  Linir. — (iood  limestone  for  burning  into  quicklin:;e  may 
be  obtained  from  the  hnver  division  of  the  Keokuk,  and  from  the  brci'- 
ciated  beil  of  the  St.  Louis  grou[i.  \Micre  the  former  is  used,  it  should 
be  selected  with  some  care,  as  a  portiou  of  the  beds  contain  too  larne  a 
per  cent,  of  argilhn.'eous  or  silicious  matter  to  slack  readily  when  burned, 
and  would  yield  only  an  inferior  (piality  of  lime.  The  light-gray,  semi- 
crystalline  layers  are  the  best  for  this  purpose,  and  \\ill  make  a,  (juick- 
lime  of  good  (jnality.  The  brecciateil  limestone  is,  howe\"er,  iu  nmny 
respects,  the  best  rcjck  in  the  county  for  this  l)urp()se,  as  it  is  usually  a 
in'arly  pui'c  carhomUe  of  lime  in  its  composition,  and  can  be  burned  at 
less  expense  and  makes  a  (piicklime  of  superior  quality.  This  limeston(» 
m;iy  be  found  on  most  ol'  the  tributaries  of  ('rooked  creek,  and  on  the 
east  folk'  as  far  north  as  the  \icinity  of  Colchester. 

Smiil  (did  Cliiji  fur  Uriel-. — Tlie  sulisoil,  where  it  is  predicated  upon 
the  marly  l)eds  of  the  loess,  sup[>lies  these  materials  in  iK'arly  the  riglit 
pro]iortioii  for  the  brick  yard;  and  when  delicient  in  sand,  this  may  be 
casil\  supplied  either  fiom  the  creek  bottoms  or  saiid,\  beds  iiiterstrati- 
lied  with  the  drift  clays.  These  materials  are  so  uiii\'ersal]y  distributed 
that  there  is  scarcely  a  neigh))orliood  in  the  county  where  they  may  uot 
be  readi'y  Ibiind  at  hand. 

/SV)/7  (iikI  AfirloiltHrc. — ^There  is  not  mucli  \ariety  iu  the  general  cliar- 
acter  of  the  soils  in  tiiis  county,  and  there  is  no  i:ousiderable  portiou  of 
its  surface  that  will  not  In'ing  good  cro])s  of  the  various  cereals  usuallv 
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cultivated  in  this  latitiulo,  without  other  stimulants  than  those  eon tained 
in  the  soil  itself.  The  prairie  soil  is  a  dark,  elioeolate-eolored  loam,  ap- 
pearing nearly  blaek  when  wet,  and  produces  excellent  crops  of  corn, 
wheat,  oats,  barley  and  grass,  and  where  a  proper  rotation  of  crops  has 
been  the  rule,  no  perceptible  decrease  in  the  annual  product  has  been 
observed,  even  on  lands  that  have  been  under  constant  cultivation  for 
the  last  twenty-five  or  thirty  years.  The  timbered  lands  are  generally 
confined  to  the  creek  valleys,  and  broken  ridges  adjacent  thereto.  The 
soil  on  these  timbered  ridges  is  usually  thhi,  but  they  are  excellent  fruit 
lands,  and  will  produce  fair  crops  of  wheat,  oats  and  clover,  but  they 
require  manuring  if  subjected  to  long-continued  cultivation.  These  thin 
soils  are  predicated  upon  the  boulder  clays,  and  the  timber  growth  is 
mainly  black  and  white  oak,  and  hickory ;  and  their  uneven  surface  does 
not  retain  the  vegetable  and  animal  matters  that  are  annually  deposited 
upon  tliem,  but,  on  the  contrary,  these  are  swept  away  liy  the  annual 
lains  into  the  adjacent  valleys,  while  on  the  level  prairies  tliey  are 
retained,  and  add  from  year  to  year  their  fertilizing  properties  to  the 
soil.  The  bottom  lands  on  Crooked  creek  are  wry  limited  in  extent, 
and  are  mostly  subject  to  overflow.  They  afford  some  fine  timber,  the 
varieties  of  which  have  been  enumerated  on  a  ]irecetling  page. 


CHAPTER    XV  I. 

MONkOE    COUNTY. 

The  comity  of  Monroe  roinpri.scs  an  iiTeg'uI;ir-sha])i'(l  triaiig'iilar  firoa 
on  the  sonth-Avcstern  bonleis  of  the  State,  eiiiliniciiiy  about  three  hun- 
dred and  eighty  s(|uare  mih's.  It  is  bounded  on  tlie  north  and  east  l)y 
St.  (.'lair  and  liandolph  counties  and  llie  Kaskaskia  river,  and  on  the 
.south,  and  west  by  Uandolpli  county  and  the  3Iississippi  river. 

It  presents  considerable  diversity  of  .surl'ace,  the  region  adjacent  to 
the  river  blutls  being  quite  hilly  and  broken,  while  the  eastern  portion 
of  the  county  is  comparatively  level,  and  aii'ords  a  considerable  ■,tven  of 
exct^llent  fanning  lands.  In  that  jiarT  of  the  eonnty  underlaid  by  the 
St.  Louis  limestone,  comiirising  ]nost  of  the  central  and  south-weste]ii 
portions  of  the  uiibinds.  "  sinkdioles  "  arc  so  numerous  as  to  render  the 
land  nearly  valuless  for  aj;ricultural  purposes.  These  "  sinkholes  "  are 
funnel-shaped  depressions  in  th("  drift  clays  overlaying  the  bed  rock, 
leading  down  to  a  crevice  nr  cavern  in  Wjc  limestone  below,  tlirough 
wliicli  the  viatcr  that  falls  ui)on  the  surface  tiuds  an  outlet  into  the  ad- 
jacent streams.  They  are  often  fifty  feet  or  more  in  dejitli,  with  an 
open  cicN'iee  at  the  iidttum  leading  int(.)  a  yawning  cliasiii  or  ca^■enl  be- 
neath the  surface.  O(.'casiona]ly  the  crevice  at  the  l.iottom  beconu's 
filled  up  with  tlie  clayey  seilimeiit  that  washes  into  it,  and  small  jionds 
of  water  are  thus  foiined.  some  of  which,  in  the  vicinity  of  Waterloo, 
cover  an  area  of  se^■eral  acres,  and  are  filled  with  fish. 

The  princi])al  streams  in  Monroe  c(juuty  ar(A  Fountain  creek,  which 
rises  in  the  highlan<ls  south  of  \\'aterloo,  and  runs  in  a  north-westerly 
course  until  it  eiders  the  ^Vnu'rican  bottom,  and  from  thence  sonth- 
westeily,  emptying  into  the  ?.[is.sissii)iii  near  Ilarrisonville;  Ilorse  creek, 
wliich  inleisects  the  southern  portion  of  tin-  county  ;  and  Prairie  du 
Long  creek,  which  waters  the  eastern  portion,  both  emptying  into  the 
Ivaskaskia  river. 

This  county  was  originally  Ijcavily  timbered,  there  being  but  three  or 
four  small  prairies  in  its  eastcan  portion,  the  lar.L;est  nf  «hich  are  Xew 
Design  prairie,  Piairie  du  Long,  and  Lratrie  dn  Loud,  none  of  which 
exceed  an  area,  of  tln'ce  or  four  square  miles  in   extent.     The  timl>ev 


MONROE  dOUNTT.  267 

upon  the  uplands  consists  mainly  of  the  usual  varioties  of  oalc  and 
liickoiy  on  the  broken  lands,  with  the  addition  of  elm,  blaclc  walnut, 
hackhen y,  wild  I'heriy,  honey  locust  and  linden,  on  llie  more  lexcl  por- 
tions in  t.lic  east(n'n  part  of  the  count>'. 

The  western  portion  of  the  eonnty,  enihraeing  nearly  one-fourth  of  its 
entire  area,  is  included  in  what  is  known  as  the  "  American  Bottom," 
which  extends  alonj;  the  eastern  bank  of  tlie  ^Mississippi  rix'cr  from  Al- 
ton, in  ^iadison  county,  to  the  mouth  of  the  Kaslcaskia  in  Randolph 
county,  a  distance  of  about  eighty  miles.  The  average  width  of  this 
alluvial  belt  in  this  county  is  about  four  miles,  and  its  extent  from  north- 
west to  south-east  something  over  thirty  miles.  These  bottom  lands 
are  I'xceedingly  fertile,  and,  except  for  their  occasional  overflow,  would 
rank  among  the  most  valuable  lands  in  the  State.  Tliere  are  several 
iinc  lakes  in  this  portion  of  the  county,  among  which  are  Moredock, 
Kidd,  and  the  Grand  Conle  lakes,  with  some  others  of  less  note.  Some 
of  these  are  fed  mainly  by  subterranean  streams,  which  hud  their  way 
through  the  fissures  and  ca\'erns  of  tlie  limestones  underlaying  the  ad- 
jacent highlands,  and  the  water  is  quite  clear,  presenting  a  pleasing 
contrast  to  the  turbid  waters  of  the  Mississippi.  They  are  filled  with 
fish,  and  are  favorite  resorts  for  the  sportsman  both  for  hunting  and 
fishing.  These  bottom  lands  are  for  the  most  part  heavily  timbered 
witli  Cottonwood,  ash,  elm,  sycamore,  black  and  white  walnut,  hack- 
berry,  linden,  honey  locust,  pecan,  persimmon,  soft  maple,  water  and 
Spanish  oaks,  hickory,  wild  cherry  and  coflee-nut. 

Stqjerjiciul  Deposits. — The  highlands  in  this  county  are  covereil  with 
a  vaiiable  thickness  of  drift  clays  and  loess,  usually  ranging  from  ten 
to  sixty  feet,  and  at  some  few  points  near  the  river  bluffs  attaining  a 
nmximum  thickness  of  seventy-five  to  one  hundred  feet.  The  loess  is 
mostly  restricted  to  the  vicinity  of  the  river  bluffs,  and  often  forms 
mound-like  elevations  on  their  summits  of  thirty  to  fifty  feet  in  hight. 
It  ((msists  of  a  bufi-colored,  sandy  loam,  often  filled  with  bleached 
fresli  water  and  land  shells,  and  is  sufficiently  coherent  to  retain  its 
j)Osition  in  perpendicular  walls  on  either  side,  when  an  artificial  cut  is 
made  through  it.  It  forms  the  bald,  treeless  knolis  that  constitute  a 
conspicuous  feature  in  the  scenery  of  our  principal  western  rivers.  At 
Salt-lick  Point  the  slope  above  the  limestone  measures  ll''*  feet ;  but  it 
is  impossible  to  say  whether  the  whole  of  this  is  formed  by  superficial 
deposits,  or  in  part  by  a  hidden  nucleus  of  limestone ;  but  it  is  quite 
probable  that  the  drift  clays  and  loess  are  here  at  least  a  hundred  feet 
in  thickness. 

At  Mr.  Stumpi's  place,  on  the  S.  W.  qr.  of  Sec.  3,  T.  2  S.,  R.  10  ^Y., 
on  sinking  a  well  near  his  dwelling  about  thirty  feet  of  yellow  drift  clay 
was  passed  through,  below  which  was  a  black  peaty  soil  with  fragments 
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of  wood.  Tlii.s  was  underlaid  liy  ,se\'en  or  eiHlit  Icrt  of  liard  bluu  clay. 
Tljis  is  the  only  place  Miierc  a  ti'iie  soil  midcv  tlu^  drift  clays  was  iv- 
portcd  to  me  in  tins  comity  ;  but  it  is  quite  probable  tlie  same  tiling 
occurs  at  other  points,  the  interestin.t;- fact  bein.i;'  overlooked,  or  not  con- 
sidered worthy  of  esiiecial  attention  by  those  who  have  had  an  oppor- 
tunity of  obscrvin:;-  it. 

Good  exposures  of  drift  were  met  with  along  the  bluffs  of  the  small 
creek  west  of  Columbia,  where  it  seems  to  be  fifty  feet  or  more  in  thick- 
ness, and  consists  of  buff  or  brown  clay  at  the  top,  with  bluish  or  pur- 
jile  l)fds  at  the  bottom,  the  whole  containini;  small  i)ebbles  of  metamor- 
phic  roclvs,  and  occasionally  boulders  of  the  same  material  of  consid- 
erable size,  but  larely  more  than  two  feet  in  diameter.  AYliere  the  ex- 
posures occurred  near  the  outcrop  of  the  green  and  purple  shales  of  the 
Oliester  griuip  the  lower  Iteds  of  drift  seemed  to  ajipioxiniate  clos(_'ly  to 
these  shales  in  color,  indicating  the  source  from  which  they  have,  in 
part  at  least,  been  deri\'ed. 

A'  f  r  H  f  ifi  ('  d   li  (>  c  li  v . 

The  paleozoic,  formations  are  largely  re]ireseiited  in  this  county,  inclu- 
ding all  the  usual  subdivisions  of  that  a, ^e,  from  the  lower  ('oaf  trea- 
sures to  the  middle  of  the  Trenton  limestone,  except  the  I)i.'\'oniau  and 
r])per  Silurian,  which  are  wanting  at  the  oidy  localit>' whei'c  they  should 
appear,  leaving  a  hiatus  in  the  sei|uence  of  the  .strata,  and  allowing  the 
shales  and  shaly  limestones  of  the  Lower  Carboniferous  series  to  rest 
directly  upon  Lower  Silurian  .stra,ta. 

Tliere  are  two  decided  axes  of  disturbance  in  this  county,  the  most 
northerly  of  which  intersects  the  ^Lssissippi  blutts  just  over  the  line  in 
St.  Clair  county,  and  about  three  miles  north-\\'est  of  ('olumbia,  and 
extending  thence  aliout  south  I'tl  deg.  east,  passes  a  little  to  tire  east- 
waril  of  that  town,  and  to  the  westward  of  A\'aterloo,  forming  the  high 
ridge  on  wliicli  the  old  stage  road  runs  between  these  points.  The  nu- 
cleus of  this  axis  is  the  Keokuk  limestone,  which  may  lie  seen  well  ex- 
posed on  a  small  creek  intersect ing  this  axis  about  half  a.  mile  east  of 
Cohnnbia.  There  is  about  fift\  fec't  of  tins  liinesloue  expensed  here,  (he 
u]i|ier  foity  feet  consisting  ol  coarse,  thin  bedded,  lirownish-gray  and 
cherfy  linieslones,  containing  iSjiiri/rr  KniJciilc,  tS.  luylccfitK,  <iii<l  Arckiinc- 
dca  OirciiiiiM,  while  the  lower  ten  feet  of  tlie  exposure  consists  of  blue 
calcareo-argillaceous  shales,  willi  small  geoiU's  of  quartz,  the  whole 
probably  repiescnting  the  geodiferous  beds  of  this  group  at  more  north- 
ern localities. 

Immediately  west  of  this  outcrop  the  o\'erlayiiig  St.  Louis  limestoiie 
dips  west  -()  deg.  south  at  an  angle  varying  from  '20  to  30  degs.,  while 
on  the  ea.stia-n  side  of  the  axis  the  dip  in  the  opposite  direction  varies 
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fi'Oiii  >S  to  11'  tle.ns.  This  axis  lornis  ii  synclinal  troiigli  or  viillcy  on  its 
^\-esteni  siilc,  uxlcndin.n-  IVoin  tlie  river  blult's  north-west  oC  (!ohiinlii:i  to 
the  vieiiiity  of  Waterloo,  with  a.  varyinK'  width  ot  from  one  to  three 
miles,  in  whieh  an  outlier  of  coal  lia.s  lieeii  deposited,  liereafter  to  be 
deserilied.  Qhe  follow iiij;-  \\(i(id-(  ut  Avill  yive  a  j^eneral  idi  a  of  the  lela- 
tive  position  of  the  beds  in  this  jiart  of  the  comity  and  the  relation  of 
the  Coal  ^Measures  to  the  underlaying  limestones.  The  section  lejire- 
sented  by  tlie  cut  crosses  the  beds  from  north  to  soi^th,  and  extends 
from  the  Coal  jMcasni-es  in  the  edge  of  St.  Claii'  county  east  of  CoUrm- 
bia  west-wardly  to  the  river  bluffs,  a  distance  of  about  three  miles  : 


i^,  Coal  Mcasuros;  b,  St.  Louis  IjuicNtnm' :  c,  ChcsU'i  (rrotip:  d,  Keokuk  Group. 

From  an  examination  of  this  section  it  will  be  seen,  that,  at  its 
northern  exti-emity,  the  Coal  Measures  rest  directly  upon  the  Ht.  Louis 
limestone,  while  in  the  synclinal  basiu  the  coal  holds  its  nornud  position, 
overlayin.n,  though  unconformaMy,  the  (_'hester  grout).  From  these 
facts  we  may  infer  that  the  disturbance  in  the  luulerlayiug  limestones 
took  place  anterior  to  the  coaleiweh,  and  that  the  beds  on  tlie  jiorthern 
slope  of  the  axis  were  subjected  to  erosi\-e  agencies,  by  which  the  whole 
of  the  Chester  grouti,  including  a  thickness  of  at  least  one  hundred  and 
tifty  or  two  hundred  feet  of  strata,  were  entirely  removed,  so  that  tlie 
subsequently  deposited  Coal  Pleasures  rest  directly  uiiou  the  St.  Louis 
limestone,  lividences  of  the  powerful  action  of  erosi\e  agencies  im- 
mediately antecedent  to  the  coal  epoch.  lia\e  been  observed  iu  other 
portions  of  the  State,  but  no  locality  has  been  uoticed  where  so  great  a 
thickness  of  strata  has  been  removed  by  such  agencies  as  iu  this  \'icinity. 

The  other  axis  to  wliii'h  we  ha\-e  referred,  crosses  th-e  jNIississixiiri  in 
the  A'icinity  of  Platin  rock,  in  Missouri,  where,  according  to  tiie  section 
of  ])r.  Siiit:\[at!D,  given  in  ^'ol.  I  of  the  JNIissonri  report,  page  145,  the 
St.  Peter's  sandstone  (or  Saccliaroidal  sandstone  of  that  reiiort,)  is  ele- 
\ated  abo\e  the  river  level,  and  then.'  forms  the  nucleus  of  an  anti-clinal 
axis,  and  although  the  dip  and  strike  of  the  beds  at  that  point  are  not 
given  in  the  re]iort  above  leferred  to,  yet  it  seems  quite  jirobable  that 
the  ele\"ati(Ui  of  the  Trenton  liiiK.'stone  al)o\e  the  surface  at  Salt-lick 
Point,  in  this  county,  is  but  a  continuation  of  the  same  axis,  which 
brings  uji  the  underlaying  sandstone  on  the  Missouri  shore.  Tliis  axis 
does  not  ajipear  to  extend  very  far  to  the  east\\ard  of  the  ri\-er  bluffs 
in  this  county,  and  the  Trenton  liim.'stone  only  apjiears  along  the  base 
of  the  bluffs  for  a  mile  and  a-half  or  two  miles,  when  it  siuks  rapidly^ 
below  the  surfwe,  and   is   rejtlaced   by  the  o\erlaying  shales  and  lime- 
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stones  of  til ('  Lower  ('arboniferous  series,  tlie  Devonian  anil  TTpper  Silu- 
rian systems  lieing  botli  nnreprcsented  at  tliis  point. 

The  following  seetion  will  sIiom'  tin.'  relative  jiosition  and  eonijiai  ative 
thickness  of  the  stratiticil  roeks  in  this  roimty  : 

Xo.  1.  Coal    Mcasiir.-s -10  to  .Ml  tVct 

Xii.  i.  CliesliT  gloup   100  to  330  •' 

Ko.  3.  Uiipoi'  St.  Louis  liraestouo 140  to  150  '  * 

ISo.  4.  Lower  St.  Loui.-?  or  M';ir.s;nv  beda -- 120  to  130  " 

Xo.  5.  Keokuk  limcstoiie. 150 

Xo.  6.  But  lit  I  u  ton  limestone '5  to  lOli  ' ' 

Xo.  7  Kinderliook  -iciup - 80  to  100  " 

X"o.  8.  Trenton  Itiue^touo  (in  part) - 1-0  ' 

The  aggre.yate  thickness  of  these  rocks  may  be  estimated  at  about  one 
thousand  feet,  and  they  re])resent  a  very  large  portion  of  the  whole 
paleozoic  scries  below  the  Coal  Pleasures,  as  that  seiies  is  de\elopeil  in 
tSouthern  Illinois. 

Co  (I  I     Jfea  s  It  )■  e s. 

An  outlier  from  the  main  coal  Held,  in  >St.  Clair  county,  impinges 
ou  the  county  line  immediately  Jiorth  of  dilumbia,  and  at  some  points 
probably  extends  a  little  o\e.r  the  line  into  this  ctamty,  following 
very  nearly  the  trend  iif  the  county  line.  The  mines  winked  at  this 
locality  aie  known  as  Ueuckler's  mines,  being  owned  and  worked  by 
;\Ir.  II.  V.  Ilenckler,  nl'  (Jolumbia,  and  are  hicated  on  sections  IS  and 
l-l,  townsliip  1  south,  range  10  west,  and  are  mostly  in  St.  Clair 
eounty.  The  coal  obtained  here  is  a  good  block  coal,  and  if  on  further 
examination  it  proA'cs  to  be  suflieicntly  uniform  iu  its  de\"elopment  to 
admit  of  successful  minijig,  it  will  i)i'ove,  from  its  proximity  to  the  iion 
furuaec.■^  at  south  St.  Louis,  a  Aaluable  aeiiuisition  to  the  mineral  le- 
sources  III'  this  portion  of  the  State.  The  coal  rests  direi-rly  upon  the 
St.  Louis  limestone,  with  only  a  few  inches  of  dark  coloreil  clay  shale 
between,  anil  the  coal  seems  to  I'ollow  the  inequalities  of  the  limestone 
surface  on  whii/h  it  rests,  and  at  one  [toint  in  the  mine  it  was  seen  to 
rise  abruptly  to  the  liiglit  of  almiit  si.v  leet  with  the  elevation  of  the 
limestone  lloor  on  which  it  icsted,  and  as  suddenly  sink  again  to  its 
former  le\  el.  The  main  point  to  be  determined  is,  whether  these  in- 
equalities may  not  be  so  frequent,  ami  sometimes  so  great,  as  to  cut  off 
the  coal  entirely,  and  thereby  greatly  increase  the  cost  of  mining.  The 
seam  is  about  three  feet  thick,  when  fully  de\-eloiied,  and  ranges  usuallj' 
from  two  to  three  feet  in  thickness.  It  is  ipiite  free  from  pyrite,  and 
jtiesents  all  the  essential  eharacteis  of  a  true  block  coal.  It  is  overlaid 
Ijy  a  few  feet  of  argillaceous  limestone,  passing  locally  into  calcareous 
shales,  abti\"e  which  we  found  a  stratum  of  solt  porous  limestone  alioiit 
two  feet  thick,  that  ajipeared  as  though  it  had  been  subjected  to  a  pro- 
cess of  leaching,  by  which  a  lai-ge  portion  of  the  calcareous  matter  had 
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1)6611    removed,    tlie    stoiio   now    iircsciitiiig    tlie   appearance  of  a  soil 
porous  eliert.     It  contained  uunierous  casts  of  fossil  shells. 

This  coal  has  been  strnck-  at  unineroiis  points  in  this  neighborhood  in 
sinking  wells,  the  jicneral  trend  of  the  outcrop  being  to  the  south-east. 
At  Mr.  Snyder's  place,  on  the  sonth-east  (piarter,  section  1!7,  tiiwiiship  I 
south,  range  9  west,  it  outcrops  in  the  bluffs  of  Prairie  duLoiig  creek, 
and  has  been  worked  in  a  small  way  for  se\'eral  yeais.  The  beds  ex- 
posed here  att'ord  the  folloN\4iig  section  : 

^0.1.  Xoduliir  iirgiilaccoiiy  limestone - 4  to  6.  feet. 

Xo.  -2.  slope  with  partial  oiiternps  of  ahale 15  to  20  " 

Xo.  3.  Compact  liliUHli-iiT.iy  limestone -.- 3  '' 

Ko.  4.  (Iray  shale 1  ' '    ;j  in 

No.  5.  Ar^JllacoouM  limest4nie '2  ''     Gin 

Nil.  6.  Bituminous  shale - i; 

Xo.  7.  Coal 3  " 

Xo.  8.  Shales,  partly  bituminous 2  " 

X'o.  9.  Argillaceous  and  sandy  shales — e.Kposed 1.5  ' ' 

The  lower  shales,  No.  9  of  the  above  section,  probably  belong  to  the 
Chester  group,  and  these,  with  some  underlaying  beds  belonging  to  the 
same  formation,  are  well  exposed  for  some  distance  down  the  creek 
below  the  outcrop  of  the  coal.  The  nodular  argillaceous  limestone,  Xo. 
1  of  the  above  section,  closely  resenftles  the  bed  usually  found  under- 
laying the  Belleville  coal,  in  St.  Chiir  and  ifadison  counties,  and  contains 
a  similar  group  of  fossils,  among  which  the  BcUemplton  uodocar'ntatuH 
may  be  cited  as  especially  characteristic  of  this  horizon.  This  would 
seem  to  identify  the  coal  at  this  point,  and  that  at  Ilciiekler's  mines, 
with  the  lower  seam  at  the  old  Pittburg  mines  in  the  bluffs  cast  of  St. 
Louis,  and  if  more  extensively  explored  in  that  ^^cinity,  it  might  be  found 
to  iiossess  the  same  characteristics  which  prevail  in  it  on  the  southern 
borders  of  the  county.  Hitherto  this  seam  has  been  almost  entirely  neg- 
lected, in  St.  Clair  county,  for  the  thicker  seam  laying  immediately  above 
it,  but  if  it  should  ])rove,  on  further  examination,  that  it  retains  its  pe- 
culiar block  cliaracter  throughout  the  county,  it  would  i)rove  a  valuable 
addition  to  the  mineral  resources  of  tliat  county. 

The  jirincipal  deposit  of  coal  in  Monroe  county  is  found  in  the  long, 
narrow,  synclinal  basin  already  referred  to,  which  extends  from  the 
river  blutfs,  just  below  the  St.  Clair  county  line,  in  a  course  of  south 
20  deg.  east,  to  a  point  two  and  a  half  or  three  miles  north  west  of  Wa- 
terloo, forming  a  narrow  belt  of  coal  lands,  varying,  as  originally  de- 
posited, from  one  to  three  miles  in  width. 

(rail's  coal  mines,  on  the  north-west  quarter  of  section  3,  township  2 
south,  range  10  west,  have  been  more  extensively  worked  than  any 
others  in  this  isolated  basin,  though  .others  have  been  opened  at  va- 
rious points,  and  after  being  worked  for  a,  short  time  have  been  aban- 
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(Toned.     The  beds  exposed  in   tli(^  vicinity  of  (iidl's  mines  .nive  tlie  i'ol- 
lowini;-  section  : 

No.  1.  Calcareous  nIuiIos  6  to    8  feet. 

Ko.  2.  Ct)iii]taot  ar^illaci'nus,  dark-])lne  liiuea+one 3  to    4     '' 

No.  3.  Bituiiiinous  .slialo 1  to    3     " 

No.  4.  Coal  (Belleville  seam)    3  to    4     " 

Ko.  5.  <_'aleai'i s  .sliale.s  and  nodular  liiiie.sloiie   -.- 3  to    4    '' 

No.  li.  Slialc  anil  ,s]iah- sandstone 15    '' 

Tlie  liniestonc  and  sliales  forming  Xos.  1  and  2  of  tlie  above  sec- 
tion closely  resemble  the  beds  usually  o\erlayini;'  the  Belleville  coal,  in 
St.  Clair  county,  and  contain  the  sanu^  j;i'oup  ot  tbssds,  among  which 
are  tSpirl/er  cnmcrdtiis^  S.  liiicutus,  Athyris  fiuJitUita^  A.  Iini/issii,  C'Jio- 
■nrtcs  )iicsoJiiJ)ii,  C.  Smithii,  Proilnctiis  piinvtatnxj  P.  eo><t(ttvs,  P.  Pnittcni- 
anus,  P.  liiiifiixpijnt.s  and  Truvlnjihinia  iiodasa.  Hence  we  have  referred 
this  coal  to  the  horizon  <itthe  Belhnille  seam,  although  the  seam  i.s  not 
so  thick  here  as  it  is  in  >St.  (.!lair  county,  and  thi'  coal  it  attbrds  is  infe- 
rior in  (quality.  We  saw"  no  hidication  of  the  development  of  the 
Ilencklcr  seam,  in  this  vicinity,  though  it  is  not  improbable  that  it  may 
be  found  in  some  i)ortioii  of  this  isolated  basin.  On  the  creek  running 
through  Mr.  GalFs  land  we  found  continuous  exposures  from  his  coal, 
down  to  the  Lower  ( 'arbonih'ious  limestones,  without  any  indications 
of  the  xn'esence  of  any  un<lerlayiiig  seam.  A  little  to  the  eastward  of 
(ialfs  old  shaft  the  .St.  Louis  limestone  may  be  seen  in  heavy  beds, 
dipjiing  Avest  HO  deg.  south,  at  an  angle  of  about  iJO  deg.,  o\'eilaid  by 
the  ('heslcr  beds,  diiiping  in  the  same  directiim  and  at  a  slightly  de- 
creased angle,  while  the  beds  of  the  Coal  ^Measures  lie  nearly  liorizoual, 
and  rest  uncouformably  ui)on  the  subordinate  limestones.  On  the  west- 
ern side  of  this  synclinal  the  dip  of  the  limestones  is  much  less,  Aaryiug 
from  6  to  10  deg.  to  the  east\\ard. 

0\er  some  i:>ortion  of  this  synclinal  valley  tlie  coal  has  been  swept 
away  by  denuding  forces,  and  heavy  beds  of  drift  clay  now  occupy  the 
lilace  of  the  coal  deposits  ;  and  it  is  not  probable  that  any  considerable 
area  is  now  underlaid  by  (.'oal  of  suflieient  thickness  to  be  profitably 
mined,  in  competition  with  the  well  de\eloped  coals  of  St.  Clair  county. 
However,  the  completion  of  the  narrow-gauge  railroad  from  St.  Louis, 
south  through  this  nei.nhliorhood,  may  aflbrd  a  better  market  for  coal 
tlian  they  ha\e  heretofore  had,  and  should  stimulate  research  to  develop 
whate\'cr  fuel  n.^soiirces  exist  in  the  county. 

C'ki'.ftcr  (hoiip. — This  ii]iper  group  of  the  Lower  Carboidferoos  system, 
as  developed  in  this  ccainty,  consists  of  a  heavy  bed  of  sandstone  form- 
ing its  lower  di\'ision,  above  which  there  are  two  or  three  beds  of  lime- 
stone, alternating  with  sandstones  and  sandy  and  argillaceous  .shales  ; 
the  wlioh'  sciies  tliimiing  out  to  the  north\\ard,  and  scarcely  attaining 
to  one-half  the  thickness  in  this  county  that  they  ha\  e  in  Eaudolph. 
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We  found  uo  exposures  wliere  accurate  measureinents  of  the  whole 
group  could  be  made,  but  its  thickness  may  be  estimated  at  from  1!5() 
to  300  feet  iu  tJie  soutUern  part  of  the  eouuty,  and  at  sometliiuy  less 
than  100  feet  iu  the  uortheru  part.  Ou  sections  i)  and  3,  iu  towuship  2 
south,  ranye  10  west,  we  saw  the  followin;;'  section  aJ)ove  the  top  ol'  the 
St.  Louis  limestone : 

Xo,  1.  IJrowii,  fi-iruLiiiKuis  saiuistone - 4  to    6  feet, 

^'n.  '^.  Greeu  aud  purple  shales,  witli  plates  of  limestone 6     '' 

Ko.  3.  Gray  limesttme _ 5     " 

Xo.  -f.  FeiTu^iuous  sandstone 3     '' 

Xo.  5.  Green,  blue  and  yellow  sliaJes 15  to  20     " 

]S'o.  6.  Femiiii lions  sandstone  and  sliale 40  to  50     " 

No.  7.  St.  Loins  limestone partially  expoyt-il. 

At  this  locality  the  gray  limestone,  No.  3  of  the  above  section,  as 
well  as  the  plates  of  limestone  intercalated  in  tiie  shales  abuve  it,  are 
filled  with  the  characteristic  fossils  of  this  K'roujj,  among  which  were 
I'v^tronitcx  godoni,  P.  pi/ri/nrmis,  Athyrk  amhujua,  A.  Boyissii,  Spirifer 
Leidyi^  Trodiiciiis  elegaiis^  Archimedes  Sivallovaiui,  and  mimerous  plates 
of  Af/asshocrinus.  Between  the  sandstone  at  the  base  of  the  foregoing 
section  and  the  underlaying  St.  Louis  limesttiiie  there  is  about  three 
feet  of  green  and  iJurple  shales,  with  a  thin  ledge  of  liuie  conglomerate 
inteicalated  iu  it.  The  beds  at  this  point  all  hare  a  decided  dip  to  the 
eastward. 

Ou  section  10,  towuship  3  south,  range  9  west,  about  five  miles  south- 
east of  Waterloo,  the  lower  limestone  of  the  (.Miester  group  is  partially 
exposed,  on  jMr.  H.  Druse's  place,  where  about  six  feet  of  thiu-bedded, 
browuish-gray  limestone  was  found,  underlaid  by  three  or  four  feet  of 
blue  clay  shale,  which  directly  overlaid  the  lower  sandstone  of  this 
group.  About  a  mile  north  of  Mr.  Druse's  place,  on  a  branch  of  Prairie 
du  Long  creek,  the  upper  portion  of  the  St.  Louis  limestone  is  well 
ex])0sed,  forming  a  perpendicular  cliff  about  twenty  feet  in  hight.  Pol- 
lowing  down  the  creek  in  an  easterly  direction  for  about  half  a  mile,  the 
dip  of  the  beds  carries  the  limestone  beneath  the  surface,  and  it  is 
immediately  succeeded  by  the  sandstone  of  the  Chester  series,  which 
forms  a  i)erpendicular  cliff  for  some  distance  along  the  creek,  ran;;iiig 
from  forty  to  fifty  feet  in  higlit. 

On  a  branch  of  Stone  creek,  which  heads  a  little  to  the  north-east- 
ward of  ^A'ateiioo,  the  Caester  sandstone  is  well  exposed,  the  first  out- 
crops a]ipeanng  about  a  mile  and  a  half  from  the  town  and  continuing 
down  the  creek  for  a  half  mile  or  more,  where  about  thirty  feet  in  thick- 
ness of  the  sandstone  may  be  seen  iu  the  bluffs  of  the  stream.  The 
rock  is  here  partly  massive  and  concretionary  in  structure,  aud  partly 
thiu-bedded,  affording  layers  from  two  to  four  inches  in  thickness. 
Proceeding  north-eastwardly  from  this  sandstone  outcroji  to  the  main 
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crrck,  where  it  i.s  crossed  l)y  the  voAd  fnim  \\^iitei'l(  o  to  l!elle\'ille, 
l>aitiiil  outerops  ol'  the  lower  Chestei'  hiiiestoue,  iiiid  the  (i\-erh»yiiij; 
shales,  aie  seen  ou  a  hraiieh.  ot  the  creek,  and  on  the  nuiiii  streaui  the- 
secoud  bed  of  limestone  and  the  overlaying  shales  are  well  exiiosed, 
and  are  tilled  with  the  charai/teristic  fossils  ot  this  group. 

Three  miles  south  of  Freedom,  at  the  crossing  of  Prairie  du  Long 
creek,  the  entire  bluff  is  composed  of  <_'hester  limestone  and  shales. 
This  exposuie  is  about  fifty  I'eet  in  thickness,  (jdiisistiug  of  coarse, 
granidar  and  partly  crinoidal  limestones,  with  intercalated  bands  of 
shale,  containing  many  of  the  characteristic  fcssiJs  of  this  group.  ^^^.' 
obtained  at  this  locality  the  following  s])ecies  in  addition  to  those  men- 
tioned on  a  previoiLS  page,  from  about  the  same  horizon  :  Pciilreiiiitcs 
Kiilciitiis,  ZeiirriiiHS  iiiinufoDiiis  and  Z.  Winiliciii.  The  li<\st  exposures  of 
these  linie.stcines  in  this  county  may  probal)ly  be  found  on  this  creek 
and  its  tributai'ies,  and  the  entii-e  tliiekness  of  the  group  in  tlie  south- 
eastern part  of  the  county  cannot  be  less  than  '2'A)  teet. 

These  limestones  and  shales  are  also  partially  e\]iosed  on  tLe  western 
borders  of  the  synclinal  Oasin  already  referred  to,  but  the  exposures 
aie  mostly  isolated,  and  ud  continuous  section  of  the  si'\eial  divisions 
of  the  group  can  lie  seen,  but  fine  localities  for  collecting  the  ibssils  ot 
this  horizon  occur  in  this  jiart  of  the  county. 

(S'l.  I.iniis  LiiiicHtdiir. — This  limestone  o(;eurs  in  exteirsi\-e  outcrops  in 
the  county,  and  in  two  well  marked  divisiims.  Tlie  u[)per  division 
ciiiisists  mainly  of  light-gray,  compact,  regularly  'jedded  limestoiu's, 
with  some  tliin,  shaly  partings  ;  and  the  lo\Aei',  of  buff' or  brown  nmrly 
and  partly  magnesiau  beds,  ^^■ith  some  very  niassi\e  layers  ol  a  semi- 
oolitic,  nearly  white  limestone,  wiiicli  are  well  exjiosed  about  a  mile 
east  of  Columbia,  where  tiiey  constitute  the  upper  beds  of  tliis  division. 
This  group  forms  the  Tnain  portion  of  the  river  bluffs  trom  the  center  of 
township  1  south,  range  10  west,  to  Ivigle  < 'liff,  below  which  the  Keo- 
kuk and  Burlington  beds  gradually  rise  abo\-e  the  surface,  and  cap  the 
tlie  hills  in  the  vi<'inity  of  Salt  Lick  Point,  near  the  south  line  of  town- 
ship -!  south,  ranges  11  west.  Jlelow  this  point  these  limestones  soon 
dip  again  below  the  surface,  and  the  St.  fjouis  gi'ou]),  with  an  occa- 
si(mal  ontcroi)  of  the  Keokul%  beds,  continue  to  fornr  the  nniin  portion 
of  the  rivei'  bjufi's  to  the  south  line  of  the.  county. 

The  upper  division  of  this  gi'oup  forms  the  lied  rock  over  a  consider- 
able portion  of  the  count>,  and  whoever  this  is  the  case  the  surface  is 
cijvered  with  sink  holes  which  form  a.  sure  guide  to  the  extent  of  i's 
outcrfip.  .VU  of  that  poition  ot  the  county  lying  between  Fountain 
(■reek,  west  of  Watmloo,  and  I  lie  rixei'  bluff's,  and  exti.Miding  thence  in 
a  belt  from  tbree  to  six  miles  in  breadth,  iu  a  south-easterly  direction, 
to  the  Eandolpli  county  line,  is  <'o\ered  Avith  sink  holes,  and  for  agri- 
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cultural  purpose's  may  be  rcj^aidcd  as  the  poorest  lands  iu  tlie  eoiiiit.v. 
There  is  also  a  limited  area,  north-east  of  Waterloo,  where  this  rock 
comes  to  their  surtai'c,  and  where  sink  holes  are  abundant,  hut  the  sti-ong 
easterly  dip  of  the  strata  soon  carries  it  beneath  the  sandstones  of  the 
Chester  group,  which,  with  the  o\'erlaying  limestones  and  shales,  Ibrm 
the  bed  rock  thence  to  the  eastern  line  of  the  county. 

About  a  mile  east  of  Waterloo,  the  uppermost  Ix-ds  of  this  grouii  are 
exposed  at  their  junction  with  thc^  overlaying  sandstone.  ^Vbout  ten  feet 
iu  thickness  of  the  limestone  may  be  seen  here,  the  lower  three  feet  of 
which  is  a  N'ei'y  hard  shell  breccia,  largely  composed  of  chamhei'ed  shells 
belonghig  to  the  genera  Xaiitilus,  (foiii<ttites  and  Oiilidcfi'as,  and  seems 
to  be  the  exact  equivalent  of  a  similar  bed  occurring  at  (heencastle, 
Indiana,  where  the  rock,  though  similar  in  cliaracter,  is  not  so  hard,  and 
its  characteristic  fossils  may  be  obtained  much  more  easily,  and  in  a 
better  state  of  preservation.  The  beds  above  this  brec(;iated  liua.istone, 
contain  Litkostrotlon  proli/crum,  Zapltretdh  Kplnuhim,  etc.,  and  are  imme- 
diately overlaid  by  the  Chester  sandstone. 

One  mile  east  of  Columbia,  extcnsi^'e  (juarries  are  opened  in  the  lower 
portion  of  the  upper  division  of  this  limestone,  botli  for  a  supply  of 
building  stone,  and  for  lime  burning.  The  rock  is  c\  enly  bedded,  the 
layers  ranging  from  an  inch  to  two  feet  iu  thickness,  and  abound  in  the 
characteristic  fossils  of  this  horizon,  es[)ecially  corals  and  bryozoaus. 
These  quarries  show  a  perpendicular  face  of  al  lOut  tifteen  feet.  Quarries 
have  also  been  opened  in  the  upper  i)ortion  of  this  division  east  of  Wa- 
terloo, but  they  are  mostly  in  the  beds  of  the  small  streams,  and  show 
but  a  few  feet  in  thickness  of  strata. 

Two  and  a  half  miles  west  of  Waterloo,  on  Fountain  creek,  the  upper 
division  of  this  limestone  is  well  exposed,  forming  the  entire  blutfs  of  the 
creek  for  several  miles.  There  is  from  7.">  to  80  feet  in  thickness  of  strata 
exposed  here,  the  lower  portion  of  which  is  a  light-gray,  regnlarly-bed- 
ded  limestone,  similar  in  appeai'auce  to  the  beds  quarried  one  mile  east 
of  Columbia.  These  are  overlaid  by  from  30  to  40  feet  of  thiu-bedded, 
semi-oolitic  limestone,  containing  a  jteculiar  group  of  small  fossil  shells, 
among  which  are  SirapanAlus  similh,  S.  planu.s,  Dentaliuiii  cenustiiin, 
Niwuluna  vnrta,  Yoldia?  li'viatrlata^  Ehynchonella  wiitata,  Terehratula 
hastata,  Hemipronifes  creni.strin,  (small  variety,)  and  some  other  undeter- 
mined species.  These  beds  are  overlaid  by  about  fifteen  feet  of  light- 
gray,  or  nearly  white  oolite,  in  tolerably  massive  beds,  which  form  the 
upper  portion  of  the  exposure  at  this  locality.  The  lowest  beds  seen  at 
this  point  contain  some  of  the  characteristic  crinoids  of  this  group, 
among  which  are  Poterioorinus  Mmn^irieiiHis,  Forhesiocritim  iShionard- 
ianiDi,  GriqMocrhius  dactijlus,  and  spines  of  Archuwidnris  Warfhcni. 
These  crinoids  are  associated  here  witli  Athyris  (uiihkjim,  Hplrifcv  Ken- 
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Iciikf  Ifcmiprotntc-;  crcuhtrid,  Pr<i<liictus  kcHhIks^  I'.  ieiniiatxtatiiH,  P.pitiict- 
atiis,  Zajjhrentcs  niiiimhind.  iiiid  nunieroiis    linjozoans. 

Four  miles  .south-east  of  AA'ateiloo,  tlieic  ww  .some  old  quarries  kuowu 
a,s  the  "Porthiud  quavries',"  whieli  are  in  an  t'arth,\-,  biiff'-c'iiloved  magne- 
siau  liuiestoue,of  ^\hieh  only  aliout  six  feet  in  tliickiiess  is  exjiosed.  This 
rock  closely  reseiiibles  the  limesloue  used  at  the  cement  mills  north  of 
< 'olumbia,  in  the  cd^e  of  St.  Clair  eonnty,  and  jirohahly  belongs  to  the 
same  geological  horizon,  near  the  base  of  the  Warsaw  division  of  the  St. 
Louis  groii]).  The  rock  cxjiosed  liere  has  e\-cry  appearance  of  a  good 
hydraulic  limestone,  and  Avill  probably  proxc  to  lie  valuable  for  the 
manufacture  of  hydraulic  lime.  As  no  other  beds  weic  ex[Mis(_'d  in  cou- 
nection  with  this,  its  stratigraiiliical  position  is  only  inferred  fro]U  the 
litliolo;^ical  leseniblancc  of  the  I'ock  to  that  used  at  the  cement  Jnill 
above  referred  to;  but  1  have  little  doubt  it  will  pro\'e  identical  with 
that,  as  the  exposure  is  nearly  on  the  line  (.)f  the  anticlined  axis  already 
mentioned  as  extending  from  a.  little  east  of  Columbia  to  "Waterloo,  and 
which  must  i)ass  in  its  further  extension  very  near  to  this  locality. 

The  Warsaw  di\ision  of  the  St.  Louis  gi'oup  is  well  exposed  in  the  vi- 
cinity of  Colund^ia,  where  it  outerojis  on  the  hill  sides  (  ast  of  the  town, 
and  (luarries  have  been  opened  in  it  at  s;'\eral  points.  It  consists  of 
buft',  brown  and  light-gray  limestones,  partly  thin-bedded  and  marly  and 
partly  massive  ;  the  thin  bedded  layers  being  tilled  with  Bri/iKoaus  and 
the  small  Bracliiiipudii  iicculiar  to  this  horizon.  The  old  quanics  to  the 
left  of  the  Centerville  road  were  partly  opened  in  the  marly  layers  of  this 
rock,  and  the  weathered  debris  afforded  many  fine  siiecimins  of  its  pecu- 
liar organic  forms.  \'\'e  found  the  iV/(/(Y')/i(Yr.v  voualilrs  quite  connnon, 
and  were  so  fortunate  as  to  find  a  single  [lertiM't  si)eciinen  of  P.  ohliipia- 
tiis  of  Ecemei-,  a  very  rare  spc(Mes  in  this  State.  Rhynchonvllii  unitnta 
and  Oiiliis  duhia  \\ere  also  quite  abundant  at  this  locality.  >[r.  TL  V. 
He:n(KLJ:i;  found,  in  one  of  these  old  (jnarries,  a  crushed  si)ecinien  of 
MehuiiieSj  that  closely  resi^mldes  the  M.  miiltquirit  of  the  upjier  division  of 
this  group. 

Above  thi'  beds  from  which  these  fossils  were  obtaiiu-d  there  is  aliout 
twenty  feet  in  thickness  of  massive  lijiht-gray  limestone,  which  stands 
exposure  \\ell  in  the  quarry,  is  (i-ee  li'om  silicious  matter,  and  s[ilits 
evenly,  and  will  alford  an  excellent  building  stone.  This  portion  of  the 
bed  is  nearl,\'  destitute  of  fossils,  but  from  sonu'  earthy  layers  abo\  e  it 
we  obtained  souk,'  tine  six.'cimens  of  Prodiicfiis  iir(tiits.  In  the  river  blulfs, 
these  buff  limestones  ontcropin  the  \'icinity  of  l^'«lgie  (.'liff;  also  aliout  a. 
mile  and  a.  half  ))elow  Salt  Lick  Point,  where  they  form  a  bluff  about  oik? 
Inmdred  and  twenty-ti\'e  feet  in  hight,  the  whole  of  which  consists  of 
regular-bedded  buff  ami  light-gi'ay  limestoiu's,  that  helonj;  (ofhis  lower 
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division  of  tlie  St.  Louis  groli]* ;  and  lioiii  this  point  to  tlic  sontli  line  of 
the  county,  they  are  well  exposed  at  many  iioints  in  the  river  blulfs. 

Kcdliik  (jronp. — The  outeroji  of  the  upi)er  ]iortion  of  this  i;ii)iip,  flfhere 
it  forms  the  uueleus  of  the  autielinal  axis  passing  ii  half  mih'  east  ol'  Co- 
lumbia, has  already  been  mentioned,  but  good  exposures  are  rare,  and 
only  a  few  feet  in  thickness  of  these  beds  are  to  be  seen  at  the  varidus 
localities  examined  along  the  trend  of  this  axis.  At  iNIr.  Ditch's  place,  a 
half  mile  north  of  AVaterloo,  on  tlu'  Colundiia  road,  a  well  was  suidc  to 
the  depth  of  about  a  huudi-ed  feet,  the 'first  L!0  feet  being  drift  ehiy,  and 
the  renuunder  through  the  shales  and  limestones  of  the  Keokuk  gr(jup. 
This  is  evidently  near  the  center  of  the  axis,  as  a  mile  and  a  half  north- 
east of  this  point  the  hard  gray  limestones  of  the  upper  di\ision  of  the 
St.  Louis  group  outcrop  at  the  surface,  dipping  eastwardly  at  au  angle 
of  about  0  deg.  Two  miles  and  a  (juarter  north-west  of  Waterloo,  on  the 
road  leading  in  the  direction  of  Gall's  coal  bank,  a  yellow  calcareous 
shale,  with  intercalateil  ]>lates  of  chert  and  limestone,  are  found  out- 
cropping on  a  small  creek  running  to  the  westward  into  Fountain  creek. 
Tnis  shale  contained  small  quartz  geodes,  and  the  plates  of  limestone 
afforded  specimens  of  Arrlii moles  OirciKiiui,  hipirifvr  ruinitiis,  <V.  ciispidnfux, 
and  some  other  organic  forms  of  the  KeokuJi  group. 

One  of  the  best  exi)osures  of  this  groui)  seen  in  the  examination  of  this 
county  was  found  on  ilr.  Prior's  x>lace,  about  a  mile  and  a  half  to  the 
eastward  of  Salt  Lick  Point.  The  beds  at  this  locality  afforded  the  fol- 
lowing section: 

1.  Coarse  grained  gray  limestone 25  to  30  feet. 

2.  Yellow  calcareous  shales 1  -     ' ' 

3.  Slope,  with  partial  outcrops  of  blue  shale 35     ' ' 

4.  Cherty  gray  limestone 60     ' ' 

5.  Bedded  chert C     " 
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The  upper  liinestoue  in  the  above  section  is  a  good  building  stone, 
and  contained  the  characteristic  fossils  of  this  horizon,  among  which  we 
observed  Spirifcr  Krol-id;  Froduvtn.i  viagnus,  and  Terehratula  luiHtatii. 
The  bedded  chert  at  the  base  of  the  section  may  possibl,\'  beloug  more 
properly  to  the  Burlington,  than  to  the  Keokuk  series. 

In  the  river  bluffs  two  miles  west  of  Glasgow,  the  lower  portion  of 
the  bluff  consists  of  the  shales  and  thin-bedded  limestones  of  this  group, 
of  which  a  hundred  feet  or  more  in  thickness  is  here  exposed.  These 
beds  are  full  of  fossils,  among  which  iSjyiri/vr  Kc<ilail\  8.  euspidiftiis,  Pro- 
dmiuH  magnus,  and  C'honefes  i^laiio-conre.ru,  are  (|uite  abundant,  associa- 
ted with  several  species  of  rare  crinoids,  among  which  are  the  Oiii/vlio- 
crliius  Monroeiifiis  and  Zcncrinuspldiio-hnicliidtn.s,  figurcMl  and  described  in 
the  sei;ond  volume  of  these  rei»orts,  with  several  otlier  as  yet  undeter- 
mined forms.     The  lithological  character  of  the  rock  in  this  county  is 
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([iiilc,  (lilTcrcut  from  that  presentiMl  l)y  it  sit  the  ontcrdits  aloii.^'  the,  Illi- 
nois rivcv  and  tlic  upjx'i' Mississippi,  and  two  of  tlic  most  (■()in]non  Brtirh- 
iojKiiis  lici'c,  tlic  I'roiJiictiifi  maiinuK  and  Vhoiivtes  pkoio-roiirc.nt^  we  have 
not  met  with  in  any  cxjjDsnres  of  this  fcn'matiou  noitli  of  St.  Lmiis.  Tlie, 
(iinoids  also  aie,  lortlie  most  part,  spccittcally  distinct  froni  those  m(jst 
common  at  more  northern  localities,  and  seem  to  lie  more  nearly  al1i("d 
iu  form  to  those  occurring;'  at  (.hawfords\-ille,  Indiana.  The  shales  I'orm- 
inj;'  Xos.  .'J  and  •'!  ol'the  alio\c  se<'tion  are  njost  jirolialily  the  stratinraphi- 
eal  eqnivaleiits  of  the  .yeodifeidiis  shales  of  the  more  northern  localities, 
tlion.uli  we  found  no  ^iMide^  in  this  county,  e.\;<'ept  those  of  \ery  small  size, 
and  these  seldom  well  crystalized  on  tlieir  interior  surfaces.  If  we  are 
riji'ht  in  this  conclusion,  then  the  overlaying  r<'iiularly-bedded  limestone 
is  a  local  deposit,  whiehseems  the  moreprohablefnan  its  ('ontainin;.;'  some 
fossils  that  are  not  knowii  to  occur  at  any  locality  north  of  this  county, 
such  as  I'nuliiiiiis  mitfjnit.'^,  ard  Vhaiiftcs  [iJano-eiinciwn.  The  fossils  of 
these  up))er  beds  have  a  striking  resemblance  to  those  from  Crawfords- 
\ille,  Indiana. 

JSiirliitgton  Llnicstoiir. — This  limestone  is  conli^ied  iu  its  outcrop  to  the 
vicinity  of  Salt  Lick  Point,  where  it  forms  the  npper  (■scarpiiuMit  of  the 
bluff,  and  is  also  well  ex|Mised  on  some  of  the  small  streams  that  inter- 
sect the  ri\-er  bluffs  in  this  \iciiiity.  Its  thi<'lcness  here  ]>robahly  does 
not  exceed  seNcnty  live  fei't,  and  it  consists  of  alternations  of  lij,;'ht-gray 
crinoidal  limestone  and  chert,  the  latter  at  some  points  predominating. 
A  section  of  the  beds  forming  the  bln1f  at  Salt  Lick  Point  shows  the 
following  order  of  succession  : 

Fuct. 

1.     ( ■ii\  ^-ii'd  ,sln[M".,  iilil>;irc'ijtly  coiiii"nise<l   of  loess. _ _ \2'> 

'J.     r.iiiliDuton  limewtnijr.  _ _ _._.__ 70 

y.     Asln.u-i;r:iy  .sli;il<-s  and  clincnlate-cnlureil  linicytuiii-s  ...._.__ h'd  to    90 

4.     Mn»iii\  I- ixvuy 'i' I  i'Uimi  ]iini:tiU>iii-   - - 111(1  to  120 

'J'liis  is  beli(_■^•ed  to  i)e  the  highest  bluif  1)etweeii  St.  Louis  and  Ches- 
ter on  the  east  side  of  the  river,  and  the  \\rw  from  its  summit  is  very 
fine.  St.  Louis  is  distinctly  visible  to  the  northward,  and  the  \alley  of 
the  Mississip])i,  for  a  distance  of  at  least  fifty  miles  by  the  meauderings 
oC  the  river,  «ith  a  large  portion  of  the  American  Pottom,  dotted  \\ith 
lakes  and  cultivated  farms,  may  be  seen  at  oni'  view,  Ibrming  one  of 
the  finest  landscapes  to  lie  seen  in  the  State.  This  is  (he  most  westerly 
extension  of  tlie  l)luffs  in  the  county,  and  from  this  point  they  trend 
south-eastwardly  to  the  liandolph  county  line.  A  half-mile  below  this 
the  Eurlingtou  limestone  forms  the  hiwer  esear]imeiit  of  the  bluff,  and 
with  a  rapid  dip  to  the  southward  soon  disappears  lielo\\'  the  surface. 
No  exposure  of  Ihis  limestone  was  met  with  iu  the  county,  except  those 
oceuiring  in  this  vicinitv. 
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Khidcrlmol;  (Iroup. — This  jjtuuj)  also  owes  its  outd'op  in  tliis  coiiiily 
to  tlie  (lislurbiiii;-  iuHiu'iiccs  by  wbicii  tlu'.  Trenton  biiicstonc  lias  been 
lifted  above  the  surface  at  Salt  Lick  Point,  and,  in  the  absence  of  the 
]>evonian  and  Upper  Sihirian  groups,  the  shales  and  chocolatecoloicd 
limestones  ot'M'hich  this  group  consists  immediately  overlie  the  Trenton 
limestone,  as  indicated  in  the  foregoing  section.  The  lower  portion  of 
the  gTOup  consists  of  ashen-gray  shales,  which  ]iass  upward  into  clnjco- 
late-colored  shales  and  limestones,  and  these  form  the  slope  at  Salt  Lick 
Point  between  the  two  escarpments  of  hmestone,  the  Ibulington  abo\-e 
and  the  Trenton  beneath.  A  ^i^^  fossils  "were  obtained  here,  mostly 
from  the  chocolate-colored  shales  and  shaly  limestones,  among  which 
"were  Productiis  Burliiiiitdnensi.s,  iSpiri/'cr  (in'mi'.si,  or  a  closely  allied 
species,  iS])irifcr  Voiuniriise,  Spirigwa  Hannilidlciisis,  I'uleacis  eiinniie, 
AtiiiiocriuHs  2)iiitilUf(>r)nis,  Striij)linmeitii  (inaloiia,  L'liuncnrdiinii  and  Zu 
phrentis  of  undetermined  species.  This  group  oxerlies,  nnconformably, 
the  outcrop  of  Trenton  limestone  at  this  point,  and  dips  i-apidly  beneath 
the  surface  in  either  direction. 

Trciiian  Liiiicxtonc. — This  is  the  oldest  or  lowest  Ibrmation  that  aji- 
Xieais  above  the  surface  in  Southern  Illinois,  and  it  only  outcrops  atone 
other  point,  in  Alexander  county,  where,  as  here,  it  forms  the  nucleus 
of  an  anticlinal  axis.  The  first  appearance  of  this  limestone  in  this 
couiity,  in  tracing  tlie  river  bluff  southward,  is  about  two  miles  below 
Eagle  C'liff,  where  it  Ibrnis  a  low  ledge  of  massive  gray  limestone  at  the 
l)ase  of  the  bluff',  a  short  distance  below  the  point  where  the  main  road 
from  Waterloo  to  Ilarrisonville  enters  tin-  rixcr  bottom.  Fioni  this 
])oint  it  rises  rapidly  to  the  southward,  and  a  half-mile,  below  where  it 
first  makes  its  appearance  it  forms  a  perpendicular  cliff  nearly  a  hun- 
dred feet  in  hight,  which  forms  the  culminating  point  of  the  axis.  There 
ajjpears  to  have  been  a  dislocation  and  down-throw  of  the  strata  at  this 
point,  for  below  the  valley  of  a  snuiU  creek  which  intersects  the  bluffs 
on  the  lower  side  of  Salt  Lick  Point  the  lower  portion  of  the  bluff'  is 
formed  by  an  outcrop  of  Burlington  limestone,  the  Tr(Miton  limest<jne 
and  the  Kinderhook  group  having  both  been  carried  down  below  the 
surface,  and  the  beds  di])  ra])idly  to  the  southward,  or  in  the  opposite 
direction  to  the  beds  at  Salt  Lick  Point.  The  point  where  the  disloca- 
tion of  the  strata  occurs  is  now  occnjiied  by  the  creek  valley,  and  con- 
sequently the  amount  of  the  down-throw  could  not  be  accurately  detei'- 
mined  from  the  poor  exposure  of  the  beds;  but  I  inferred  that  the 
amount  could  not  he  less  than  two  hundred  feet,  as  neither  the  Trenton 
nor  Kinderhook  grou]is  were  to  be  seen  on  the  southern  slo]je  of  the 
axis. 

That  portion  of  the  Trenton  limestone  outcropping  in  this  county 
consists,  for  the  most  part,  of  heavy-bedded,  yellowisli-gray  crystaline 
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and  sub-ciystaliue  limestones,  intersected  \\-itli  vertical  fissmvs  or  joints, 
proljably  resnltiny  from  the  sliriiilcaye  of  the  material  on  crystalizatioii. 
The  beds  vary  in  thickness  from  one  to  six  feet  or  more,  and  contain  a- 
few  of  the  cliaracteristic  fossils  of  tliis  horizon,  a.nion.u'  which  Rcccptn- 
vuliliiti  Oirciiaiui,  Ortkh  li/it.r,  O.  ti-Ktudintifla,  0.  /ormo.svf.s- and  Rhyiidio- 
iiclhi  cnpfic  Were  obtained  at  this  point. 

Along  the  western  face  of  this  limestone escari)ment,  where  it  attains 
its  .greatest  ele\'atiou,  tall  colnruns  of  limestone,  locally  known  as  the 
''  Stone  Chimneys,"  stand  out  entirely  isolated  from  the  face  of  the  blnff, 
from  which  they  are  now  separated  by  a  space  of  from  ten  to  twenty 
feet  or  more  in  width,  the  intervening  portions  of  the  limestone  ha\  iii.^;' 
been  removed  by  surface  erosion.  Originally  these  columns  were  proLia- 
bly  only  separated  from  the  adjacent  (diff  b,\  one  of  the  narrow  iissurcs 
already  mentioned  as  common  in  this  limestone  ;  but  these  haye  gradu- 
ally widened,  Ijy  the  long  continued  action  of  atmospheric  inthn-nces, 
until  they  are  now  many  feet  away  from  the  ruck  to  which  they  were 
originally  united.  These  columns,  seen  from  below,  when  the  lea\es 
have  fallen  from  tin'  dense  forest  in  which  they  stand,  present  a  very 
graml  and  i)icturesyue  view,  and  resemble  the  ririns  of  sonn?  ancient 
castle.  Stime  of  them  arc  from  forty  to  fifty  feet  or  more  in  hight,  and 
others  ha\  e  toppled  down,  and  the  huge  blocks  of  limestone  of  whicli 
they  were  comiMised  now  lie  scattereil  along  the  base  of  the  clitf.  There 
is  but  one  other  point  in  8(inthcin  Illinois  where  this  limest(me  appears 
aboM' the,  surface,  which  is  at  thc"(;rand  Chain,"' just  below  Thelies, 
in  Alexamler  county,  where  it  forms  tin;  uncleus  of  aiiotlicr  anticlinal 
axis  crossing  the  ri^'er  ;i.t  that  ]iiiint.  It  ap]iears  to  lie  stratigraphicall>' 
e(]ui^'alent  to  the  "  Galena  Linn^stone,"'  the  true  lead  liearing  rock  of 
the  ^'(irthwest;  but  we  saw  m)  e\  idences  (.if  its  being  a  mineral  licaring 
rock  in  this  jiortion  of  the  State,  nor  dues  it  jiossess  the  doloautic  char- 
acter Avhich  iu-e\ails  in  its  north-western  (iutcri)]is. 

This  linn^stone  fniinshes  the  celelnated  "  (ileucne  nnirble,'  of  Glen- 
coe,  in  ^lissduri,  and  inexhaustilile  su]>plies  of  the  same  marble,  e(|imlly 
as  good  as  that  iiom  the  locality  a.b(i\e  cited,  might  be  olitained  from 
the  Trenton  linu'stimc^  at  Salt  Lick-  Point.  A  raili-nad  from  St.  Lonr^ 
to  (Jhester,  down  the  American  Bottom,  would  reiidei'  this  rock  at  once 
available,  as  \^ell  as  \  arious  other  ((uarries  of  excellent  building  stone, 
that  could  lie  ojiened  in  e\ery  township  through  which  the  road  would 
run  in  this  county.  The  time  is  not  far  distant  when  the  demand  for 
such  matmials  will  justify  the  building  of  a  railroad  along  the  foot  of 
the  i\rississi]i]ii  liluffs  IxdAieen  the  points  ab(n'e  named. 
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Economic    Qc ol og }). 

Building  ,Stone.~Thevt\  is  no  county  in  Soutliei'ii  Illinois  nioro  abun- 
dantly .supplied  with  building-  stouc  of  various  qualities  than  this,  and 
it  is  so  generally  distribute:!  over  all  ])ortions  of  the  county  as  to  be 
easily  accessible  to  every  neighborhood.  The  stratified  rocks  of  tliis 
county  are  something-  more  than  a  thousand  feet  in  tliickuess,  and  fully 
one-half  of  this  may  be  considered  of  ecouomical  value  for  all  the  ordi- 
nary uses  for  which  a  building  stone  is  required.  We  will  take  the  seve- 
ral groups,  in  their  descending  order,  and  briefly  notice  the  building 
material  they  will  afford. 

The  Coal  Measures  afford  little  or  no  budding  stone  of  any  value, 
though  in  the  vicinity  of  Gall's  coal  bank  the  limestone  o\er  the  coal 
niight  be  used  for  rough  walls  in  the  absence  of  a  better  material  from 
the  underlaying  groui^s. 

The  Chester  group  will  furnish  an  unlimited  amount  of  excellent 
building  stijne,  especially  from  the  sandstone  that  forms  the  base  of  the 
group.  This  sandstone  is  from  60  to  73  feet  thick,  and  nearly  the  T\'hole 
of  it,  at  some  points,  may  be  used  as  a  building  stone.  It  is  generally 
pretty  evenly  bedded,  but  sometimes  shows  a  concreriouary  structure  ; 
but  where  this  is  the  case,  as  at  the  quarries  east  of  Waterloo,  the  rock 
splits  evenly,  and  can  be  readily  quarried  in  blocks  of  the  proper  size. 
It  works  easily  under  the  chisel,  hardens  on  exiiosure,  and  may  usually 
be  n.'lied  on  as  a  durable  stone.  This  sandstone  outcrops  at  many 
points  on  Stone  creek  and  Prairie  du  Long,  also  on  Horse  creek  and  its 
tributaries,  in  the  south-eastern  portion  of  the  county.  It  is  also  well 
exposed  on  the  N.  E.  qr.  of  Sec.  6  in  T.  2  8.,  E.  10  W.,  and  at  some 
other  i)oints  along  the  synclinal  coal  basin  between  this  and  the  river 
bluffs  west  of  Columbia.  The  limestones  of  this  group  also  furnish 
some  Aery  good  material  suitable  for  rough  walls,  es])ecially  along  the 
southern  course  of  Prairie  du  Long  creek,  in  T.  3  S.,  It.  8.  W. 

The  upper  division  of  the  St.  Louis  group  forms  the  bed  rock  over  a 
greater  surface  area  than  any  other  formation  in  this  county,  and  tliere- 
foie  the  building  stone  it  affords  is  more  generallj^  used.  The  rock  is 
mostlj'  a  comx^act,  fine-grained,  bluish-gray  limestone,  weathering  to 
a  nearly  w^hite  color,  and  generally  lying  in  regular  beds,  varying  from 
a  few  inches  to  two  feet  in  thickness.  Extensive  quaries  are  opened  on 
the  outcrojis  of  this  limestone  in  the  vicinity  of  Columbia  and  Waterloo, 
to  supply  the  demand  for  rough  walls,  as  well  as  for  curbstones  and 
flagging,  to  which  the  thin  beds  of  this  grouiJ  are  well  adapted.  Two 
miles  west  of  Waterloo  the  upper  layers  of  this  group  consist  of  a  light- 
gray  or  nearly  white  oolite,  in  beds  from  six  inches  to  two  feet  thick. 
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The  rock  is  (Vro,  froia  cbcrt,  ami  would  afford  ;m  oxceneiit  material  for 
window  cnjis  and  sills,  ;is  it  cuts  niucli  niore  (;asily  than  the  flne-j;i-aiued 
limestones  liclow,  and  is  also  more  uniform  both  in  (/oloi'  and  textiii-e. 
Jlost  of  the  macadamizm^'  material  used  in  this  county  is  obtained  from 
the  hard,  bluish -j^ray  limestones  of  this  group. 

The  lower  or  Warsaw  division  of  this  gTOUj)  is  well  exposed  a  half 
mile  east  of  <'olniiibia,  and  some  portions  of  it  idfoid  an  excellent  build- 
ing stone.  The  upper  x>ortiou  consists  of  about  twenty  feet  in  thick- 
ness of  a  bght-gray,  granular  limestone,  entirely  free  from  chert,  and 
in  heavy  beds,  some  of  which  are  from  three  to  four  feet  thick.  The 
rock  splits  easily,  atfording  dimension  stone  of  any  desired  form  and 
size.  This  rock  appears  to  dress  well,  and  is  really  one  of  the  best 
building  stones  in  the  county.  The  lower  beds  of  this  division  are 
also  partly  hea'^y-bedded  buff  or  brown  limestones,  partly  magnesian 
or  dolomitic  in  structure,  and  afford  a  durable  bviilding  stone.  This 
division  of  the  group  is  well  exposed  in  the  river  bluffs  about  a  mile 
and  a  half  below  Salt  Lick  Point,  where  it  forms  a  bluff  more  than  a 
hundred  feet  In  hight,  nearly  the  whole  of  which  is  a  valuable  building 
stone.  The  Keokuk  group  is  not  fully  exposed  in  this  e-onnty,  excei)t 
along  the  river  bluffs  in  the  southwestern  portion,  where  there  has  as 
yet  been  but  little  demand  for  building  stone,  and  no  extensive  (pnir- 
ries  ha\'e  so  far  been  de\  eloped  in  it.  The  upper  beds  seen  at  ^h\ 
I'ryor's  place,  a  mile  and  a  half  east  of  Salt  Lick  Toint,  were  in  toler- 
ably regular  beds  and  comjiaratix  el>^  free  from  <-hert.  TJie  lower  sixty 
leetofthe  sccti<in  at  the  same  point  con.'^steil  of  gray  limestone,  sonie- 
Avhat  cherty,  but  similar  to  the  limestones  obtained  from  this  gi'oup  at 
more  northern  localities.  The  Burlington  limestone  ajipears  to  be  more 
cherty  at  thi'  outcrops  seen  in  this  ccauity  than  it  usually  is  in  the 
northern  poifion  of  the  State,  and  consequently  no  greaf  amount  of 
good  building  material  may  be  exiiectcd  from  it. 

The  entire  thickness  of  the  Trenton  gron])  might  be  made  ;ivailable, 
if  it  was  hmnd  at  any  jioint  where  a  demand  for  building  stone  existed, 
but  as  its  only  outcrop  is  in  the  ri\-ei'  bluffs,  remote  fi'om  any  town,  its 
supplies  of  useful  building  material  are  for  the  present  oidy  of  prosjiec- 
tive  \-alue. 

Miirlilc. — 'I'iie  Trenton  limestone  affords  some  beds  of  light  gra>'  crys- 
talline thick'- bedded  rode,  that  reci'iA  cs  a.  line  i)olish,  and  tin/-  thickly 
imbedded  organic  ibrms  give  to  the  polished  siul'acc  a  slightly  mottled 
api)earance  tliat  is  rather  i)]easing.  This  rock  is  extensi\'ely  quarried 
at  Glencoe,  in  3Iissouri,  and  is  known  as  the  (rlencoe  marble.  It  may 
l.)e  obtained  at  Salt  Lick  I'oint,  in  this  county,  in  inexhaustible  quan- 
tities, and  if  railroad  facilities  were  at  hand  would  become  a  soun.'e  of 
considerable  re\'cnue  to  the  countv. 
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Coal. — The  only  coal  in  tliis  couiify  is  tliat  occurring  iu  tLc  small 
syuclinal  basiu  already  iiiculioiu'd,  and  llic  aica  of  workal)l('  coal  i.s 
consequently  (jiiite  limited.  At  (lalPs  jilace  tlie  c;oal  is  about  four  feet 
thick,  but  it  is  not  very  jiersisteut,  i'requently  running  down  to  two  re(^t 
or  less  in  tliickness.  The  quality  of  the  coal  obtained  is  also  inferior  to 
that  from  the  equixalent  seam  near  C'entervilk',  in  St.  Olair  county,  and 
hence  the  mines  here  can  not  be  successlully  worked  in  competition 
M'ith  the  thicker  beds  of  the  main  coal  field.  AVe  are  also  inclined  to 
believe,  from  the  examinations  made,  that  over  a  considerable  portion 
of  the  northern  half  of  this  isolated  basin  the  Goal  Measure  strata  have 
been  partiallj'  removed  by  denudation,  and  are  now  replaced  by  drift' 
clays.  This  is  indicated  by  the  frequent  occurrence  of  tumbling  masses 
of  the  compact  gray  liuiestt)ne,  which  overlies  the  coal,  in  the  drift  cla>s 
on  the  small  stream  south  and  soutli-flest  of  Columbia.  The  block  coal 
a  mile  and  a  half  east  of  Columbia,  already  described,  and  which  is  owned 
and  worked  by  a  citizen  of  Columbia,  Mr.  H.  F.  Henckler,  lies  mainly 
beyond  the  St.  Clair  county  line. 

Iron.  Ore. — A  band  of  iron  (ue,  apparently  of  good  quality,  occins  in 
the  vicinity  of  Heuckler's  coal  mines,  at  the  junction  of  the  Chester  and 
St.  Louis  groups.  At  the  only  point  we  saw  it  exixised,  it  was  not 
above  three  or  four  inches  thick,  but  it  is  quite  prolialjle  it  maybe 
developed  somewhere  in  this  c()uuty,  or  in  the  southern  portion  of  St. 
Clair,  thick  enough  to  become  of  some  economical  importance. 

Hydraulic  Limvstonc. — The  Limestone  at  the  I'ortland  (piarries,  four 
miles  southeast  of  AN'aterloo,  closely  rt'sembles  the  hydraulic  rock  oft  n 
found  at  the  top  of  the  Keokuk  group.  The  bed  has  been  exposed  in 
the  quarry  to  the  depth  of  six  feet,  and  the  rock  is  an  earthy,  buff  col 
ored  dolomite,  very  similar  in  appearan.ce  to  that  used  at  the  cement 
mills  in  St.  Clair  county,  and  also  on  the  Piasa,  in  Jersey  county.  If, 
on  experiment,  it  should  be  pro\'ed  to  possess  hydraidic  properties,  the 
manufacture  of  cement  might  be  successfully  carried  on  here,  as  the 
railroad  now  building  through  this  county  would  open  a  good  maiket 
for  all  the  cement  that  could  be  laadc. 

Limestone  for  Lime. — First  in  value  and  importance  for  the  manufac- 
ture of  quicklime,  is  the  light  bluish-gray  compact  limestones  of  the 
u]iper  division  of  the  St.  Louis  grouji,  which  could  be  readily  worked 
at  more  than  a  hundred  points  in  the  county.  It  is  one  of  the  purest 
limestones  in  the  West,  and  is  more  extensively  used  for  the  lime  kiln 
than  any  other.  The  completion  of  the  railroad  through  this  county 
A\-ill  open  new  markets  and  facilitate  the  production  of  this  articU'.  The 
Trenton  limestone  at  Salt  Lick  Point,  as  well  as  the  lower  beds  of  the 
Keokuk  groni)  in  the  same  region,  will  attbrd  an  abundant  supply  of 
excellent  limestone  for  this  purpose,  whenever  any  demand  shall  arise 
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for  its  manufacture  in  this  part  of  the  county.  TLis  county  might 
easily  furnish  tht'  whole  JMisws.sippi  valley  ^^\\h  all  the  quicklime  i-e- 
quircd  for  eentu}'ies,  without  exhausting  the  siqiplies  I'or  this  material 
now  so  altuiulantly  at  hand. 

Biivl;  Ilateriah. — Band  ajid  cliiy  suitable  for  the  manufacture  of  com- 
mon liriek  abonud  in  almost  e^ery  neii^hhorhood,  and  Jiiay  be  readily 
obtained.  Tlie  brown  clay  subsoil  on  the  highlands  is  generally  well 
adapted  for  this  i)urpoNe,  and  where  there  is  a  deficiency  of  sand  it 
may  be  readily  supplied  from  the  banks  of  the  adjacent  streaios. 

;SV)(7  and  Afiricidiurc. — The  varied  character  of  tlie  surface  in  different 
portions  of  this  county  must  necessarily  result  in  an  equally  \  arial)l(? 
soil  and  its  products.  On  the  bottom  lands  along  the  ri\er,  and  also 
in  the  valleys  of  some  of  the  .small  stieaias,  the  soil  is  a  deep,  sandy 
loam,  highly  chaii^ed  with  humus  from  the  vegetable  matters  that 
have  been  producid  and  decayed  upon  its  surface;  and  this  soil  is 
exceedingly  producti\e,  yielding  annually  heavy  crojJS  of  corn  and 
other  cereals  usually  grown  in  this  climate.  These  are  the  most  pro- 
ductive lands  in  the  cduniy,  and  ^vhere  they  are  elevated  above  the 
annual  floods  in  the  ^Mississippi,  are  also  the  most  valualde.  Xext  in 
order  arc  the  ehdeolatc-eohircd  soils  of  the  small  prairies  in  the  eastern 
l^ortions  of  the  comity,  and  the  timl)ered  lands  adjacent  thereto,  whert; 
the  underlaying  )ocks  belong  to  tlie  Cliestei' group.  These  lands  also 
produce  good  crops  of  corn,  wheat,  barley  and  clo\er,  but  ro(juire  a 
judicious  rotation  of  crops,  to  retain  their  original  fertility.  Lastly,  we 
have  the  oak  ridges  along  the  river  blufls,  and  the  sink  hole  region, 
underlaid  by  the  upi)er  division  of  the  St.  Louis  limestone.  The  soil 
over  this  portion  of  the  county  is  very  thin,  and  consists  ot  yellowish 
or  ashen-gray  clays,  with  a  yellow  clay  subsoil.  These  lands  re<iuii-e 
hea'Ny  manuring,  if  cultivated  in  corn,  but  produce  fair  crops  of  wheat 
and  other  small  grains,  and  clo\er,  wheie  the  suiface  is  not  too  broken 
for  culti\atiou.  These  are  the  best  liuit  lands,  ]i)erhaxis,  in  the  county, 
and  apple,  x)each  and  pear  orchards  flourish  here,  and  i;rapes  are  also 
extensi\'ely  cultiA'ated.  All  the  snudl  ifuits  might  be  successfully  cul- 
tivated on  these  broken  lands,  and  their  near  proximity  to  the  St.  Louis 
market  would  make  this  branch  of  horticulture  exceedingly  protttalile, 
if  projierly  conducted.  A'ineyards  have  been  successtully  cnltivatt'il 
here  for  many  years,  and  this  <'ounly  ])robably  ranks  about  the  third 
in  the  State  for  the  value  of  its  wine  products.  The  completion  of  the 
railroad  through  this  county  will  bring  it  within  a  half  hour's  ride  ot 
St.  Louis,  and  will  greatly  enhance  the  value  of  its  lands,  especially 
those  l)est  adapted  to  the  culti\ation  of  the  sinall  fraits. 

IJefore  closing  luy  i'ci)oit  on  ]\k)ii)oe  eouiily,  I  desire  to  express  my 
olilij^ations  to  Hoti.  IIenr^'  Tat.bot,  of  \\'aterloo,  and  his  son,  and  also 
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to  Mv.  n.  F.  Hencklee,  of  Columbia,  for  tlicir  caiHcst  co-opcraliou  and 
ast^istauce  in  tlie  prosecution  of  my  work  wliile  in  the  county.  To  i\Ir. 
Talbot  and  his  amiable  lady  I  am  also  indebted,  lor  the  hospitalities 
of  a  quiet  home,  while  engaged  in  working  out  the  geology  of  the 
-southern  portion  of  the  county;  and  to  JMr.  Henry  Talbot,  jr.,  I  am 
indebted  for  scA'cral  days'  personal  assistance,  and  for  many  fine  speci- 
mens collected  by  himself  at  varions  localities  iu  this  county. 


CHAPTER    XVII. 


^lACOUPIN     COUNTY. 

This  county  li(3s  a  littk'  to  the  south-westward  of  tlic  .t;('oL;raphical 
(■(■titer  of  the  State,  and  embraces  a  superticial  area,  of  twenty-four 
towusliips,  or  eight  liuiidred  and  sixty-four  s(iuare  miles.  It  is  bounded 
on  the  uortli  by  Saiigauiou  and  ^Lorgan  e(juuties,  on  tlie  east  by  ?iIout- 
goniery,  on  the  south  )>y  .Madison,  and  on  tin,'  west  by  Jersey  and  Greene 
eonnties. 

The  principal  streams  in  the  county  are  Macoupin  creek,  and  its 
tributaries,  wiiich  intersect  tlie  central  and  northern  portions  of  the 
county,  and  Oaliokia  creek  traversing  its  south-eastern  townships. 
irea\'y  lielts  of  timber  occur  on  eitlier  si(l(.'  of  th(/se  water  courses,  which 
furnish  an  adeipiale  supjtly  for  tlie  |)rairies  that  occupy  all  the  high- 
lands between  tlie  streams,  and  cii\'er  fully  two-tliii-ds  of  its  entire  area. 
The  prairies  are  generally  nearly  le\el  or  gently  rolling,  and  are  elevated 
from  titt,\  to  one  hundred  and  lift\'  feet  aliove  the  beds  of  the  principal 
streams. 

Hurface  Dcponita. — Tlie  (Quaternary  beds  of  this  county  (-(insist  mainly 
of  drift-clays,  with  souk-  interstratified  lieds  of  sand  and  gravel,  and 
some  local  deposits  of  loess  ahing  the  bluffs  of  the  Macoupin.  They 
range  in  thickness  fi'oni  forty  to  two  hundred  J'eet  or  more,  tlieir  greatest 
de\'el(_ipiiient  IxMng  rcstri(;ted  to  the  ancient  valleys,  excavated  anterior 
to,  or  during  the  drift  ep(jcii,  and  siilise(|iiently  flUed  with  drift  accumu- 
lations. The  lower  course  of  the  ^lacoupin  south  and  west  of  Carliu- 
A'ille  ajipears  t(.i  occupy  in  jjart  one  of  lliese  valleys,  and  t|iiee  miles 
South  of  Carlinville,  a.  shatt  was  sunlc  liy  T.  L.  Loomis,  Es(i.,  to  the 
tlie  depth  of  om;  hundred  and  sixty  J'eet,  without  reaching  the  bed  rock, 
all  but  a  few  lc(.^t  at  the  top  being  through  a  blue  hard-pan.  ^Vt  this 
jioint  a  stream  of  water  broke  thr(jugli,  jirobably  from  an  underlaying 
bed  of  quicksand,  and  lilled  the  shaft  in  a  few  hours  to  the  depth  of 
;ibi;ut  eighty  feet,  and  the  W(_)rk  was  conseiiueiitly  abandoned. 

At  Na.ylor  &  I\b^riiers(ni's  coal  shaft,  one  mile  south-east  of  Bunker 
Hill,  the  superficial  dcjiosits  weie  onl,\'  I  wenty-eight   i'eet  thick,  \vhile  at 
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Van  Horst  &  Vof^vs'  shaft,  cast  of  Staunton,  tlicy  were  (hk^  liimdred 
and  ten  loct ;  at  the  Vivden  sluift  twenty,  and  at  (liranl  about  seventy 
feet.  These  tiguies  illustrate  the  varialile  thiekuess  of  the  drift  deposits 
in  this  county,  and  indicate  the  irrej^ularity  of  the  ori.i;inal  surface  of 
the  lied  rock,whie]i  seems  toha\-e  liccn  intersected  by  valleys  of  erosion 
quite  as  deep,  if  not  as  numerous  as  those  which  cha.ra('tcri/,e  the  sur- 
face at  the  present  time.  The  upper  thirty  or  forty  feet  of  the  drift 
consists  of  brown  or  buff  gravelly  clays,  which  ]>ass  ,i;radnally  into  the 
blue  hard-pan  below,  which  forms  the  lower  division  of  this  dei>osit. 
The  beds  nnderlayinji'  this  hard-pan  were  not  passed  through  at  Loomis' 
shaft,  and  consequently  their  characters  are  not  definitely  known,  but 
the  great  amount  of  water  tiowing  into  it  in  so  short  a  time,  indicates 
the  presence  of  a  bed  of  quicksand  immediately  below  the  hard-pan  ; 
and  quite  probably  other  beds,  including  an  original  surface  soil  similar 
to  that  met  with  at  the  Bloomington  shaft,  and  at  various  other  locali- 
ties iu  the  State,  may  also  be  found  to  exist  here. 

/St  )•((  f  ifi etl     JiO c  Ji .y . 

All  the  stratified  rocks  of  this  county  belong  to  the  Coal  Measures,  and 
include  all  the  strata  from  the  horizon  of  coal  Xo.  4,  which  ou.tcrops  on 
Hodge's  creek,  just  on  the  Greene  county  line,  to  coal  Xo.  10,  inclusive, 
embracing  an  aggregate  thickness  of  about  thi'ee  hundred  and  fifty  feet. 
The  following  section  of  the  coal  shaft  at  Virden,  kindly  furnished  me 
by  J.  W.  Utt,  Esq.,  one  of  the  proprietors  of  the  mine,  will  gi\e  a 
general  idea  of  the  relative  thickness  and  ])osition  of  the  strata,  and 
includes  nearly  all  the  different  beds  that  outcrop  in  the  comity,  ex<'ept 
a  few  feet  in  thickness  below  the  coal  worked  in  this  mine,  which  out- 
crop on  the  west  line  of  the  county,  and  also  a  few  feet  in  thickness  of 
beds  overlaying  the  highest  iu  this  shaft,  which  outcrop  on  the  upper 
course  of  IMacoupin  creek,  east  of  Carlinville. 

Yirdffti  Shaft.                                                               Pfi-t.  Id. 

Drift  clay 20  0 

Xo.    1,    Sandstone 5  0 

Xo.    2.    Bituminous  shale 0  5 

So.    3.    Coal 0  2 

No.    4.    Fire-clay 5  0 

No.    6.    BitLinrinoiis  shale 4  6 

No.    6.    CoalXn.IO 0  6 

No.    7.     Fire-clay  or  clay  shale fi  0 

Xo.    8.    Hard  gray  limestone 7  9 

X'o     !t.    Biturainons  Bhale 1  ^    4 

No.  10.     Argillaceous  shale 5  6 

No.  U.    Compact  limestone  (CarlinTille  bed) 7  0 

No.  12.    Bituminous  shale,  Coal  X"o.  9 1  3 

No.  13.    Clayshale 6  0 

No.  14.    Limestone 0  9 

No.  15.    Sandy  shale  and  sandstone 63  0 
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No.  IG,  Sdl't  liim'Hl(ni('  or  calcareous  shale 1  4 

Xo.  17.  Bitiiiiiiiiiiu.s  shale  3.  10 

No.  ]^  C.iiilXo.H  _ 0  10 

No.  19.  SaiHl.ttdii,'  anil  sandy  shale 72  0 

No.  -.'ll.  Slialis  with  ironst.im-  3  0 

No.  'Jl.  Hard  calc.ii  i.'(m.s  (?)  s.uidstono 3  0 

No.  -JJ.  Blue  clay  shale 4  0 

No.  'J3-  Varii'gateii  shales  (Horizon  of  coal  No.  7) 22  6 

No.  24.  Sandy  shales 26  0 

No.  25.  Soft  hituininous  shale 1  (J 

No.  2G.  Limestone 3  0 

No.  27.  Bituminous  shale 2  li 

No.  28.  Coal No.  6  ,    2  9 

No.  29.  Tire-clay /  2  0 

No.  30.  Sandstone (  4  0 

No.  31.  Coal No.  6  )  1  li 

No.  32.  Fire-clay 2  0 

Ni ).  33.  Sandstone  and  shale 10  0 

No.  34.  Limestone <  0 

No.  3.5.  Bituminous  shale 0  6 

No.  36.  ('..alNo.5 7  rf 

Total  depth  to  the  li.ittom  of  the  coal 320        1 

A  sliat't  lias  also  licen  sniil^  at  Girard  down  to  this  main  coal,  but  as  no 
rccoi'd  was  kept  of  the  thickness  and  character  of  the  beds  passed 
throngh,  we  aie  unal}le  to  designate  the  clianges  which  mark  the  various 
strata  betwerii  tlii.'se  points. 

The  ci)al  worlvcd  at  these  shafts,  as  well  as  all  others  at  present  in 
o])eration  in  this  county,  is,  in  my  opinion,  Xo.  5  of  the  general  section 
of  the  (_'oal  JMcasnres  of  AN'estern  Illinois,  as  gi\-en  in  the  third  and 
fourth  volumes  of  tliese  reports.  In  the  central  poi'tions  of  the  county 
its  thickness  ranges  from  six  to  eight  feet,  but  on  Apph'  creek',  in  tlie 
north-west  collier  of  the  county,  a  coal  oiitcro])s  that  seems  to  be  the 
e(|uivalcnt  of  this,  but  is  much  tliiiiner,  ranging  only  from  two  to  three 
feet,  and  at  Howard's  shaft,  one  mile  and  a  half  north  of  Bunker  Hill, 
its  a^era^e  thi<-lciiess  is  about  four  feet. 

jVt  tlic  Virdeii  shaft  the  main  coal  (So.  •'!(>  of  tliis  si'cfion)  aAerages 
a))(nit  si'Ncn  feet  and  a  half  in  thiclciicss,  sometimes  running  u|i  to  eight 
feet,  and  seldom  falling  below  se\'en.  It  is  a.  moderately  soft,  free  burn- 
ing coal,  es]iecially  that  from  the  u])pi'r  portion  of  the  seam,  from  iwo 
to  thr(.'e  feet  ill  thiekiH'ss,  which  is  ail  excellent  smith's  <-oal.  The  seam 
is  divided  by  a  shaly  parting  of  about  an  im.'h  in  thickness,  which  is 
\v\y  jiersistent,  and  about  one-third  the  distance  from  the  !)Ottom  to  the 
to]  1  of  the  seam.  Tiie  coa,l  has  a.  tendency  to  break  into  cubic  blocks 
rke  the  lielleville  coal,  though  the  partings  wliich  se])arate  tlie  coal  into 
se\('rul  distinct  layers  are  not  as  decided  here,  as  at  th(".  mines  in  >St. 
dair  and  Eandolph  counties.  "So  horsebacks  or  other  impediments 
to  the  profitable  working  of  this  coal  has  yet  been  encountered  in  this 
■shaft.     Salt  water  in  small  quantities   percolates  through  some  of  the 
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saiulstoues  above  the  coal,  es|)ecially  Nos.  19  and  33.  The  roof  consisl.s 
first,  of  a  dark-blue  clay  shale,  sometimes  imssiiig  into  a  hard  black 
slaty  shale,  an  inch  or  two  in  thickness,  restiTig  directly  on  the  coal. 
This  clay  shale  varies  iu  thickness  from  two  to  three  inches  to  as  many 
feet,  and  above  this  there  is  a  compact  dark  gray  limestone  about  se\<'u 
feet  thick,  which  forms  an  admirable  roof  to  the  coal.  The  shale 
immediately  on  the  coal  is  more  argillaceous  than  at  the  mines  in  tla'. 
viciiuty  of  Springfield,  and  fossils  are  comparatively  rare,  even  where  it 
becomes  hard  and  slaty.  We  obtained  a  few  of  the  comiuon  species 
here,  aiuong  which  were  Disrina.  nifula,  PniduvtHH  miiricdtii.s,  Heniipni- 
«(7f.v  ccfl.v.sYf,  Ghonetcx  mesoloha,  some  fragments  of  a  NuntilKs,  and  teeth 
of  Petrodusoccideiitali.s.  These  fossils  were  generally  poorly  preserved, 
and  the  shells  mostly  replaced  with  yellowish  pyrite.  This  coal  seems 
to  be  the  equivalent  of  coal  No.  5  of  the  Fulton  county  section,  given 
on  page  93  and  94  of  the  fourth  volume  of  these  reports,  though  in  that 
county  No.  5  is  not  a  very  persisteiit  seam  in  its  development.  It  affords 
a  softer  coal  than  that  usuallj^  obtaiued  from  No.  4,  and  is  more  regu- 
larly stratified,  breaking  fret'ly  into  blocks  of  a  cuboidal  form  when 
carefully  mined.  No  attcniipt  has  yet  been  made  to  determine  tlie  devel- 
opment of  No.  4,  or  either  of  the  lower  seams  in  the  central  portion  of 
the  county,  but  No.  4  outcrops  on  Hodge's  creek,  near  the  (xreene  county 
line. 

The  shaft  at  Girard  is  about  three  hundred  and  forty  feet  iu  depth, 
but  as  no  record  of  it  was  kept  by  those  in  charge  of  the  work,  no  reli- 
able section  could  be  obtained  of  the  strata  passed  through.  The  coal 
averages  about  seven  feet  in  thickness,  has  a  shaly  parting  similar  to 
that  at  Virden,  and  the  coal  presents  the  same  general  character.  The 
limestone  above  the  coal  is  somewhat  thicker  than  at  Yirden,  being 
about  ten  feet. 

Weir's  shaft,  at  Carlinville,  is  two  hundred  feet  to  the  top  of  the  coal 
passing  through  the  following  beds  : 

Feet.  In. 

Drift-clays 7o  0 

No.    1.  Clay  shale 2tl  6 

No.     2.  Soft  coal  (No.  8) 0  6 

No.    3.  Dark  and  light  fire-clays 5  0 

No.    4.  Sandstone  and  shale 7U  0 

No.    5.  Clay  shale 15  0 

No.    6.  Darkshale 6  0 

No.    7.  Soft  smntty  coal  (No.  7) 5  0 

No.    8.  Mre-clay 6  0 

No.    9.  Sandstone 8  6 

No.  10.  Clayshale 2  0 

No.  11.  Limestone 3  0 

No.  12.  Clayshale 1  0 

No.  13.  Limestone 1  6 

No.  14.  Coal--..  %   1  6 

No.  15.  Shale...   [  No.  6 6  6 

No.  16.  Coal.--.  '  0  6 

—3? 
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Feet.  Id. 

No.  17.  Fire-clay 3  6 

No.  18.  Hard  rock  {proltably  liTiicstoDP  or  calc.  sanflstone) 12  0 

Ku   19.  Shale ^  0 

No.  20.  Limestone 5  0 

K".  21.  Black  .■(lialo 0  li.  4  0 

No.  aa.  Coal  (No.  5.) 6  0 


2CS        2 

The  coal  lieri'  is  siiuilai-  in  qnalitj'  to  tliat  obtained  from  tlic  shafts  at 
Yirden  ami  (iirard,  and  the  mine  is  entirely  free  from  -water,  and  its 
i;ani;ways  as  dry  as  thoui^h  they  posses.scd  a  "\Tater-jiroof  covering. 

Barters  shatt  in  the  creek  valley  sontli  of  town  was  comuiciieed  at  a 
mncli  lo^Yer  level,  and  the  coal  was  reached  at  a  depth  of  about  -10 
feet.  The  coal  iu  this  shaft  ranges  lidm  six  to  eight  feet  in  tliickiiess, 
and  has  a  good  root,  eouijioscd  of  fl\'e  i'eet  ol'  bituminous  shale  and  five 
feet  of  limestone. 

In  the  .section  oixen  above  of  the  (^arlinvillc  shaft  it  will  be  seen  that 
coal  No.  (>  is  divided  by  a  jiarting  of  shale  six  feet  and  a  half  in  thick- 
ness, while  at  the  Mrdeu  shait  the  parting  consists  of  sandstone  and 
shale,  and  is  six  feet  in  thickness.  In  the  last  named  shaft  this  seam 
wonld  be  thick  enough  to  be  profitably  Avorked,  the  two  diAisions  being 
in  the  a,i;giei;ate  four  Icet  tliiee  inches  in  thickness,  if  united,  but  owing 
t(.»  the  great  thickness  of  the  iiarting  the  seam  is  \alueless,  as  too  great 
an  amount  of  labor  would  be  re(iuircd  to  reiinne  the  material  separating 
the  two  divisions  of  the  coal.  This  seam  has  not  yet  been  found  in  any 
of  the  shafts  in  this  county  under  such  conditions  as  will  permit  of  its 
lieing  worked  successfully.  The  next  seam,  2so.  7,  althouj;h  of  sufticient 
thickness,  was  found  to  be  too  soft  and  inferior  in  ([uality,  and  conse- 
quently valueless.  Coal  Xo.  S  a]i])ears  to  be  the  e(piivalent  of  the 
eighteen -inch  coal  outcropping  on  the  breaks  of  Spring  creek  near 
Springfield,  and  on  the  Sangamon,  at  Howlett.  It  seems  to  be  thinner 
in  all  the  shafts  sunk  through  it  in  this  county  than  in  Sangamon,  usu- 
allj'  ranging  from  six  to  ten  inches  only.  I"he  sandstone  inter\-euing 
bet^Acen  this  and  Xo.  7  is  i)aitially  exposed  on  the  lower  courses  of 
^Macoupin  and  Hodge's  creeks,  and  also  on  sonie  luanches  of  Apple 
creek  iu  the  north-western  ]Mir1ion  of  the  county.  The  limestone  No.  11 
of  the  Yirden  shaft  section  is  a.  very  hard  gray  limestone,  and  outcrops 
at  seA'cral  points  iu  the  viciiiitx  of  t'arlinville,  and  is  therefore  locally 
called  the  Carlinville  limestone.  It  ranges  in  thickness  from  six  to 
twelve  feet  or  more,  and  is  a.  comjiact,  brownish-gray  rock,  weathering 
to  a  rusty-brown  color  on  exposure,  the  lo\\cr  jiortion  of  the  bed  being 
usually  in  regular  layers,  while  the  upper  portion  liecomes  locally  concre- 
tionary, 01-  [lebbly,  in  its  structure.  This  limestone  tbrms  the  bed-rock 
over  a  considerable  portion  of   the  county,  es[)ecially  the  region  be- 
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tween  Oarliuville  and  Oummiugton,  and  cxteiidiiig  from  the  first  named 
point  south-eastwardly  to  Bunker  Hill  and  Staunton.  On  the  road 
between  the  two  points  last  named,  on  the  head-water.s  of  Gahokia 
creek,  two  miles  and  a  half  north-west  of  Staunton,  this  limestone  is 
partially  exposed,  and  is  here  overlaid  by  about  fifteen  feet  of  greenish 
shale,  with  a  band  of  impure  earthy  iron  ore  intercalated  in  it  about 
two  feet  above  the  limestone.  This  band  of  iron  ore  closely  resemldes 
the  fossiliferous  ore  bed  on  the  north  fork  of  Saline  river  in  Grallatin 
county,  twelve  miles  north  of  Equality,  and  eoutnins  several  of  the 
same  spe(;ies  of  fossils  obtained  there.  If  these  ferruginous  beds  are 
identical,  as  seems  highly  probable,  it  Axes  the  geological  position  of  a 
group  of  fossils  that  have  hitherto  been  considered  as  more  decidedly 
rermiau  in  their  aspect  than  any  others  occurring  in  our  Coal  ."Measures, 
and  establishes  their  stratigraphical  x>osition  at  least  three  or  fciur  hun- 
dred feet  below  the  uppermost  beds  of  the  Coal  Measures  in  this  State. 
The  limestone  underlaying  this  fossiliferous  iron  ore  is  about  210  feet 
abo^•e  coal  No.  5  in  this  county,  aud  probably  from  four  hundred  to  four 
hundred  and  fifty  feet  above  the  base  of  the  Coal  Measures,  and  there- 
fore this  iron  ore  baud  is  not  far  above  the  middle  of  the  Coal  Measures. 
The  Oarliuville  limestone  outcrops  on  JMacoupin  creek,  from  the  vicinity 
of  Corr's  mill,  uorth-east  of  Caiiinville,  down  to  the  bridge  on  the  Hills- 
borough and  Carlinville  road,  forming  the  bed  of  the  creek  for  several 
miles  by  the  meanderings  of  the  stream.  At  the  first  outcrop  below 
the  mill  the  Hmestoue  forms  the  bed  of  the  creek  and  only  tlie  upper 
portion  of  it  can  be  seen.  It  forms  a  riffle  here  across  the  creek,  and 
the  pebbly  character  of  the  upper  portion  gives  it  the  appearance  of  a 
bed  of  coarse  gravel  rather  than  au  outcrop  of  limestone.  Below  these 
pebbly  layers  the  rock  becomes  quite  evenly  bedded  in  layers  from  four 
inches  to  a  foot  or  more  in  thickness,  and  has  been  quarried  for  local 
use  as  a  building  stone.  In  the  debris  of  an  old  quarry  I  obtained  a  few 
of  the  most  characteristic  fossils  of  this  limestone,  among  which  were 
the  following  species:  Gamarophoria  Osacjeiisis,  Beizia  piinvtulifern, 
Terehratula  bovideiis,  Spirifer  piano  mdcdtti,  8.  ciimeratu,s,  S.  Kentuckeit,- 
sis,  Athyyh  tiubtilita,  Productws  longispums,  Platyostoma,  and  Platyceras, 
of  undetermined  species,  Pleurotomaria  turhiriiformis,  Mtutilus  Tcheff- 
l-ini  "I  Phillip.ski  scitidus,  aud  Gampophylliim  torquium.  At  most  locali- 
ties where  this  limestone  is  exposed  fossils  were  exceedingly  scarce,  and 
difficult  to  obtain  when  found,  from  the  very  hard  and  splintery  char- 
acter of  the  rock  in  which  they  were  imbedded. 

At  the  coal  shaft  one  mile  west  of  Staunton  this  limestone  is  six  feet 
thick,  and  lies  in  regular  beds,  and  is  quarried  for  Toundation  walls  and 
other  purposes.  The  coal  at  this  ]ioint  lies  210  feet  below  this  limestone, 
and  the  seam  averages  about  six  feet  in  thickness.     At  the  coal  sJiaft 
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ou  the  raib'oad  ii  lialf-iuile  east  of  tlie  town,  which  is  located  on  the 
prairie  a  hundred  feet  aboA c  the  level  of  that  west  of  town,  in  the  val- 
ley of  Calidkia  ereek,  a  hundred  and  ten  feet  of  diift  elays  were  passed 
through  before  reaching  the  limestone.  At  the  time  of  my  visit  to  this 
locality,  in  Septend)er,  1871,  the  shaft  was  down  to  the  horizon  of  coal 
Xo.  6,  but  no  accurate  record  had  been  kept  at  either  of  these  shafts 
of  the  character  and  thickness  of  the  strata  passed  through.  The  fol- 
lowing, given  me  from  recollection  by  the  man  in  charge  of  the  work  in 
sinking  these  sliafts,  is  ai)proximately  correct.  Beginning  at  the  level 
of  the  limestone,  we  have  the  following  : 

rt.     In. 

Ko.    1.  Limestoue  <i 

No.    2.  Clay  shale 35 

No.    3.  Fire  clay  (?) 5 

No.    4.  foal,  (No.ei   0        3 

No.    5.  shales  and  sandatone,  partly  arenaceous,  and  including  the  horizon  of  coal  No.  .....110 

No.    6.  Eed  shale 0       4 

No.    7.  Limestone 5 

No.    8.  Blueshale 3        6 

No.    9.  Coal,   (No.  6) 9 

No.  10.  Clar  shale '.i 

No.  11.  Limestone 17 

No.  12.  Bituminous  shale - 2 

No.  13.  Coal.  (No.  5) G 

To  get  tlie  total  dcjitli  of  thes<'  shafts  we  must  add  ten  feet  of  drift 
elays  to  th<'  top  of  that  west  of  town,  and  one  hundred  and  ten  feet  to 
the  top  of  the  other. 

In  tlie  vicinity  ot  Buniiei-  Hill  tlien^  are  also  two  shafts  in  successful 
operation,  one  a.  half  mile  soutii-east  of  the  town,  of  which  isaylor  & 
Mcl'lierson  are  the  iiroprietors  ;  and  tlie  other,  owned  by  ."\Ir.  Andrew 
Howard,  one  mile  and  a  quarter  north  of  town,  on  a  branch  of  ^\'ood 
liver.  The  slnift  south-east  of  town  is  two  hundred  and  fifty-three  feet 
in  dei)th,  and,  although  no  record  was  l<eiit  of  the  beds  passed  through, 
the  following,  given  me  liy  one  of  the  proprietors,  from  recollection,  is 
probably  approximately  correct: 

Ft.     In. 

No.    1 .  Bi-ilt  clay - _    2^ 

No.    2.  Blue  clay  shale. _ 1..^ 

No.    3.  Hard  gray  limestone  M 'arlimille  bed) R        i 

Ko.    4.  Blueshale 30 

No.    5.  Limestone  ('} ' 2 

No.    6.  Clay  shale  -.- 1         i 

No.    7.  Coal  (No.  8) 0         i 

No.    .^.  Fireclay 2 

Ko.    9.  e:la\Hlia]e,  Willi  nodules  of  limestone 8 

No.  10.  I!ed  sliale 2        0 

No.  11.  Saml.stone  and  shale 53 

No.  12.  Black  shale  doal  Ko.  7)  :) 

No.  13.  Sandstone  (water-bearing) 30 

No.  14.  Shale,  with  some  limestone 15 

No.  l.'i.  Clay  shale 3 
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Ft. 

In. 

X.i.  16. 

Coal 1 

1 

H 

No.  n. 

Modular  liiiif.stoiic  and  shale  ]  No.  6 

10 

No.  18. 

Coal 1          

1 

^ 

Kd.  19. 

8 

Ko.  'iO. 

Shale 

7 

Neil. 

Limestone 

7 

Ko.  -22. 

Black  shale 

.1 

No.  23. 

Coal  (No.  5) 

6 

The  €oal  at  this  mine  varies  in  tliickness  from  ti\'e  to  .seven  feet,  and 
is  divided  below  the  middle  by  a  shale  parting",  the  coal  al)ove  the  i^art- 
ing  being  of  a  better  (quality  than  that  below  it,  and  having  a  tendency 
to  the  block  character.  The  coal  has  a  bright  glistening  co'ar  on  the 
fiices  of  transverse  cleavage,  and  the  layers  are  separated  by  lliin  layers 
of  charcoal  or  carbonaceous  clod. 

At  Mr.  Howard's  mine,  in  the  valley  of  Wood  river,  the  loalwas 
reached  at  a  depth  of  one  hundred  and  sixty  feet,  but  as  we  could  obtain 
no  section  of  the  shaft,  we  are  unable  to  say  wliether  the  coal  mined 
here  is  the  same  with  that  in  the  other  shafts  or  not.  The  scam  is  only 
about  four  feet  thick  here,  and  it  may  be  that  it  is  Xo.  6  instead  of  No. 
5,  that  is  worked  at  this  point. 

In  the  vicinity  of  Plainview,  the  Carlinville  limestone  is  found  ont- 
cropi)ing  on  one  of  the  small  tributaries  of  the  ^lacoiipin,  and  following 
down  the  railroad  grade  as  it  descends  into  tlie  creek  valley,  the  follo\N  - 
ing  beds  may  be  seen : 

No.  1.  Compact  brownish-gray liniestone 6  feet. 

No.  -2.  Calcareous  shale  "with  choneti.-.s,  etc i   " 

Ko.  3.  Dai'k-blue  clay  shale,  with  ferns 3     * ' 

No.  4.  Sandy  shales  and  shaly  micaceous  sandstones  extending  bcluw  the  crct.k  level..  .50  to  fiO      ' ' 

The  buff-colored  calcareous  shale  immediately  beneath  the  limestone 
was  found  at  one  locality  filled  with  fossil  shells,  (Jhonetes,  Afln/riti  and 
Fi-oductiiH,  but  mostly  in  a  crushed  and  flattened  condition.  The  dark- 
blue  clay  shale.  No.  3,  is  partly  bituminous,  and  contains  fragments  of 
fossil  ferns  of  two  or  three  species.  It  seems  probable  that  the  Carlin- 
ville limestone.  No.  1  of  the  above  section,  is  the  stratigraphical  etiuiva- 
lent  of  the  Shoal  creek  limestone,  mentioned  in  the  reports  on  jMadison, 
Clinton  and  Marion  counties,  in  the  third  Volume  of  these  reports,  and 
if  so,  this  bituminous  clay  shale  may  reiiresent  the  thin  coal  immedi- 
ately below  that  limestone,  which  would  be  coal  No.  9  of  the  general 
section,  and  is  from  eighteen  inches  to  two  feet  thick  in  the  \icinity  of 
Highland,  in  Madison  county,  where  it  has  been  worked  for  many  years 
in  a  small  way,  to  supply  the  local  demand  for  coal. 

In  the  section  given  above,  it  will  be  seen  that  there  is  a  very  decided 
increase  in  the  thickness  of  the  beds  intervening  between  the  Carlinville 
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IhiK'sfoiic  and  coal  No.  S.  Usually  tlic.  intci'M'uinf;'  brrls  arc  about 
tliiity  to  thiity-fivc  tVet  in  thipkiicss,  but  Iwvv  \\c  liavr  nearly  sixf>' 
feet  lu  tliiekiiess  below  the  limestone  >vithout  any  indication  of  coal,  and 
this  probably  results  from  a,local  l;liickening  of  the  sandstone,  a  r<^[)eti- 
tiou  of  \yliat  may  be  seen  in  the  section  of  thi'  A'irdeu  shaft,  where  the 
sandstone,  No.  15  of  that  se(;tion,  is  si.vty-threo  feet  in  thickness,  and 
the  whole  distance  from  the  lim(?stone  to  coal  No.  S  is  se\'(_'nty-six  feet 
and  two  inches.  In  the  bed  of  ^Iacoui)in. creek,  about  half  a  nnle  below 
Holliday's  ford,  on  si.'ction  3(1,  townshiji  9,  ranye  8,  we  found  an  outcrop 
of  bituminous  shale  and  thin  coal  which  may  probably  be  considered  as 
ie]u-esenting'  coal  No.  .'^.  The  beds  exposed  here  show  the  following 
.succession  . 

X.i  1  Cla.v  shale 10  to  li  fppt. 

!N(t  '2.  Cliiiciilati.-rnlnreil  limestone - - 1 

No  J.  Bituminous  shale 0  ''      4  in. 

Xo  4.  Coal. 0  '■      a  ill. 

Ko  5.  Fircrliiv -. 0  '■ 

Wt-  obtained  a  few  fossils  fi'om  the  limestone  No.  2  of  thr-  above  sec- 
tion, and  among  them  Natin>ii.sls  rotfricn,  a  small  Marroclitiliis,  and  Loj)- 
hnjilii/JIuii)  proli/cnim,  all  of  which  are  found  in  the  roof  of  No.  S  coaf,  in 
the  vicinity  of  kSpringfield.  If  we  add  to  the  top  of  this  section  the 
shales  and  micaceous  sandstones  of  the  piiM'cding  section,  we  shall 
have  about  the  same  thickness  of  strata  intei\'ening  between  coal  No. 
S  and  the  Oarliiiville  limestone  that  occurs  in  the  ^'il■dcn  shaft,  ^lore- 
over  tlie  local  tliick'eiiiiig  of  beds  of  sandstone  is  by  no  meaus  iinconi- 
nion  ill  tli(-  (Joal  .Measures,  but  on  the  contraiy  is  of  frccpient  occur- 
leiiee. 

'I'lierc  are  some  exci.dlent  exjxisurcs  of  this  micaceous  sandstone  along 
the  creek  bluffs  just  belo\\'  the  railroad  biidge.  The  rock  is  partly  nias- 
si\'e,  espcciall.N'  tlie  lower  piutioii  of  the  bed,  and  aflbrds  la,\crs  two  ('(.■ct 
or  more  in  thiclviiess,  some  of  wliich  are  (piite  hard  and  will  alford  a  du- 
rable building  stone.  Sih'er  ore  w  as  rejiorted  to  have  l.ieen  discovered 
in  this  sandstone,  in  a  quarry  on  the  south-west  ((uarter  of  section  L'O, 
town  1(1,  range  .S  west,  a  lew  years  since,  and  an  attempt  was  made  to 
organize  a  joint  stock  cijm]iany  for  its  development.  Tin.-  sihery  scales 
of  mica  which  the  rock  contained  were  mistaken  by  some  ignorant  pei- 
sous  for  silver,  and  hence  the  re|)orted  disco\-ery  of  a  rich  mine  of  me- 
tallic ore  at  this  locality.  The  only  material  of  economic  value  this  rock 
(.•ontains  is  building  stone  of  .i  fair  (juality,  which  may  be  obtaiiu.'d  here 
in  abundance. 

The  best  exjiosnres  of  the  beds  overlaying  the  (.'arlinville  limestone, 
that  we  met  with  iu  this  county,  are  on  the  upper  course  of  ^laeoupiu 
••reek,  commencing  eight  miles  north-east  of  ( 'arlinville  in  the  vicinity 
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of  Coops'  Mound,  and  extendinj^down  totlu'  brid^'  on  tlie  Hillsborouuh 
road.     The  .succession  or  relative  position  of  tlic  l)eds  is  as  i'ollows: 

No.  1.  Liiilit  yt'llowiah-gray  nodular  limestone 5  to  8  lei't. 

No.  2.  Bitnminous  shale 1  '' 

No.  3.  Gray  shale 17  " 

No.  4.  Soft  coal,  No.  11 1  " 

No,  5.  Shale  with  iron  pehhles - 7  to  8  ' ' 

No.  6.  Chocolate  colored  coarse  limestone 2  to  3  ' ' 

No.  7.  G  voou  and  yellow  shales 2  '  ' 

No.  8.  Black  shale  a)id  poor  coal,  No.  10 2  " 

No.  9.  tireeu  and  gray  shale 3  to  4  '  ' 

No.  10.  L'arlinville  liniostone 6  to  l-.i  ' ' 

At  Fullerton's  mill,  on  Macoupin  creek,  eight  miles  nortli-east  of  Car- 
linville,  on  the  north-east  quarter  of  section  l(i,  town  10,  range  0,  there 
is  an  outci'op  of  light-gray,  irregularly  bedded  limestone  in  the  banks  of 
the  creek,  that  I  am  inclined  to  refer  to  No.  1  of  the  above  section, 
although  none  of  the  underlaying  beds  were  exposed  at  that  point.  The 
rock  is  similar  in  color  and  general  appearance,  aiul  CDutains  the  same 
species  of  fossils,  mostly  Aflii/ris  subtilifa,  Pnidncttts  hni(jispiuus,  RJn/ii- 
choneUa  Onageiixis,  Terchnitulu  6o(vV/e/i.v,  and  joints  and  plates  of  Crinniilea. 

Just  below  C(jrr's  mill,  about  four  miles  a  little  north  of  east  fiom  Cat- 
linville,  the  lower  limestone  in  the  foregoing  section  a]i])ears  in  the  bed 
of  the  creek,  and  between  this  point  and  the  bridge  on  the  Hillsborough 
road  the  beds  iuterveiiiug  between  these  two  limestones  are  partially 
exposed  at  several  points.  The  chocolate  colored  limi^slone  (Xii.  6)  is  a 
coarsely  granular  rock  made  up  in  good  part  of  the  joints  and  plates  of 
Grinoidea,  but  it  also  contains  Pinna  pcr-acuta,  Prodiivtus  Prattenianus 
P.  Hehrascensi^:,  and  the  teeth  of  several  sijecies  of  fossil-fishes,  among 
which  we  recoguized  Petalodus  de.strKctar  and  Cla<l<>du.'<  iiiortifer.  In  the 
yellow-clay  shale  underlaying  this  limestone,  specimens  of  S!/ri)ii/opiir(( 
mult-attenuata  were  quite  common,  and  were  frequently  met  with  in  the 
rubbles  of  the  creek  bed.  The  thickness  of  the  shales  Xos.  7,  S  and  9  of 
the  foregoing  section  seemed  to  be  quite  variable  in  this  \iciiiity,  and  at 
some  points  iirobably  attain  an  aggregate  of  fifteen  to  twenty  feet,  but 
at  the  best  exposure  we  were  able  to  find  they  only  measured  about  eight 
feet,  and  at  some  points  were  still  less.  The  chocolate  colored  limestone 
of  the  above  section  seems  to  be  identical  with  that  of  Sugar  creek 
in  Sangamon  county,  seven  miles  south  of  Springfield,  where  the  rock 
for  the  old  State  House  was  obtained.  The  thin  coals  Nos.  4  and  8  of  the 
foregoing  section  are  nowhere  thick  enough  at  any  of  the  exposures  seen 
to  be  of  any  economical  value.  It  is  probable  ttiese  beds  underlie  the 
surface  deposits  over  nearly  the  whole  of  the  eastern  tier  of  townships  in 
this  county.  Over  a  large  portion  of  the  two  ta^ntral  tiers  of  townships 
the  Carlinville  limestone  forms  the  bed  rock,  while  the  western  is  mainly 
underlaid  by  the  sandstones  overlaying  No.  7  coal. 
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Oueuiile  and  a  lialfsdutb-east  of  Cuuimiiigton  the  Carliuville  limestone 
outi-vojjs  on  the  breaks  of  the  small  streams,  and  only  from  thirty  to  forty 
feet  below  the  general  level  of  the  iirairie.  It  was  also  fonnd  on  section 
7  in  the  same  township,  where  it  was  nnderlaid  by  eighteen  inches  of 
bituminous  slate  and  shale,  i-eiiresenting  the  horizon  of  ISTd.  i)  coal,  and 
by  about  fifteen  feet  of  sandy  shale  and  sandstone. 

The  lowest  strata  ex]iosed  in  this  county  are  on  ^Vii])le  creek  in  the 
north-west  corner,  and  on  Hodge's  creek  in  town  10  south,  range  0  west, 
near  the  Greene  county  line.  ^Vt  the  locality  last  named  coal  Xo.  ~>  crojis 
out  in  the  blutits  of  ITodge's  creek,  and  has  been  mined  to  supplj"  the 
local  demand  for  coal  in  that  \ieiuity  e\er  since  the  first  settlement  of 
this  part  of  the  county. 

^Vt  Thomas  liielby's  mines,  in  the  bluffs  of  Hodge's  creek,  on  section 
29,  town  10  north,  range  9  west,  the  coal  ranges  from  five  to  seven  feet  in 
thickness,  and  is  overlaid  by  from  one  to  three  feet  of  black  shale,  forming 
a  good  roof.  A  half  mile  further  south,  on  a  small  branch  of  the  creek, 
the  coal  is  o^'erlaid  by  a  l'o<it  or  more  ol'l)lack  shale,  then  follows  eight 
to  ten  feet  of  hard  steel-gray  limestone,  with  intercalations  of  calca- 
reous shales.  ^Vtio\'e  this  is  a  bed  of  clay  shale,  and  a  second  limestone 
of  a  lighter  color,  but  weathering  to  a  rusty-brown,  and  filled  witli 
FunuVnui,  which  would  seem  to  identify  it  with  the  limestone  usually 
overlaying  coal  Xo.  C.     The  section  here  is  as  follows: 

X(i.  1  Toll.jw  sliiiL',  wiUi  thin  ].l:LtPM  ..I'lim.'Htim.- ;  to    6  feet. 

X".  2.  Vell"Wi.sli-;;-Tiiy  liliiestoiu;,  -n-ifll  /-^IM^/Min    ._      4      " 

Xe.  3.  (i  rei-n  shales  li;iitl\  bitinninoiis   _ _  .      _ 6  to     S      ' ' 

Xn.  4.  Steel-Uliiv  lilri.-ntollc'  iilifl  rak.  shale 8   to   10       " 

Xo.  S.  Black  shale 1  to     2      " 

No.  6.  Coal  Xo.  5? 5  to    7     •" 

I  am  inclined  to  the  ojtinion  that  in  the  shales  and  limestone  forming 
Xos.  -  and  .3  of  the  section  we  ha\'e  a  re^jresenfalion  of  coal  Xo.  0  and 
its  overlaying  limestone;  and  at  ^Ii'.  l)a\is'  coal  bank,  about  a  mile 
west  by  south  from  this  locality,  the  coal  is  dire(.-tly  overlaid  by  about 
two  feet  of  light-gray  hre-clay,  abo\e  which  there  was  about  two  feet  of 
yellowisli-gray  limestone  similar  to  Xo.  1  of  the  above  section,  which  led 
me  to  susiicct  the  (.'oal  here  to  l.ie  a  local  development  of  Xo.  6.  The 
lowest  bed  of  the  foregoing  section  is  undoubtedly  the  same  coal  worked 
in  the  shafts  at  A'irden,  Girard  and  ( 'arlinville,  though  the  coal  con- 
tains more  pyrite  (or  sulphur  as  the  miners  term  it)  here,  on  its  outcrop, 
than  in  the  shatts  abo\'(>  named,  where  it  lies  from  three  to  four  hundred 
feet  below  the  surface.  The  ctial  varies  however  in  this  respect  in  the 
different  mines  in  this  county,  and  indeed  in  ditferent  portions  tif  the 
same  mines,  this  sulphurous  comjiound  being  more  abundant  at  some 
points  than  others. 

At  or  near  the  old  strip  banks  on  Hodge's  creek,  coal  Xo.  -1  outcrops 
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at  low  water,  but  no  exposuiv  was  louud  w  licri'  its  tliickncss  (((iild  be, 
accurately  dctcnuiuecl  or  its  quality  ascertained.  It  was  rcjiortcd  to  b(} 
about  two  feet  thick.  Between  coal  Xo.  5  and  this  lower  scam  tberc  is 
a  l)ed  ot  nodular  argillaceous  limestone,  which  soiuetimes  lies  directly 
under  the  coal,  and  at  other  points  is  separated  from  it  by  a  few  iuclics 
of  clay  slialc  or  flre-clay,  and  below  the  limestone  there  is  from  fifteen 
to  twenty  feet  of  sandy  shales,  extending  down  to  the  bituminous  shale 
whicb  forms  the  roof  of  No.  4. 

The  shales  and  arj^illaceous  limestone  immediatey  below  coal  No.  5 
contains  Gluvtctes  inillcpordvcdiis  in  abundance,  and  at  this  lei'ality  a 
peculiar  group  of  small  univalve  shells  have  been  obtained,  a  number  of 
which  have  been  described  in  these  reports,  and  will  be  found  illustrated 
on  PL  31,  Vol.  II.  These  univalves  are  associated  here  with  Athi/rin  f:nh- 
tilita,  Sjiiriftjr  cameratiis,  and  some  other  of  the  more  common  forms  of 
the  Coal  Measures.  The  upper  limestone  above  the  coal  at  this  locality 
contains  Fusidina,  and  joints  of  Cruioidea,  which  are  associated  with 
Product  us  Praffeiiiaiiii.s  and  P.  longupinm,  but  fossils  are  less  numerous, 
botli  as  to  species  and  individuals,  in  the  limestone  over  the  coal  here, 
than  in  that  beneath  it.  In  Fulton  county  the  Ghcetetes  miUeporaveoun, 
is  found  in  the  clay  shales  or  fire-clays  under  coal  Nos.  6  and  7,  and  it 
is  possible  that  the  Hodge's  creek  bed  should  be  referred  to  No.  C  of  the 
Fulton  county  section,  but  we  are  more  inclined  to  regard  it  as  the 
equivalent  of  No.  5  of  that  section,  although  that  is  a  ratlier  local  seam 
in  its  development  in  that  county,  and  Hodge's  creek  coal  a  very  per- 
sistent one  here.  The  thickness  of  the  limestone  over  this  coal  is  very 
A'ariable,  and  ranges  from  three  to  ten  feet,  and  where  it  attains  its 
greatest  development,  it  is  usually  interstratifled  with  calcareous  shale. 

On  Apple  creek,  in  the  north-west  corner  of  the  county,  the  following 
beds  are  exposed  between  Carlin's  cannel  coal  seam,  on  the  norrli-east 
quarter  of  section  3,  townsliip  12  nortli,  range  9  west,  and  the  west  line 
of  the  county,  folloAving  along  the  bluffs  of  the  main  creek  and  its  tribu- 
taries : 

Ku.    1.  Bituminous  shale 1  foot.  6  in. 

Jfo.     2.  Cliannel  cuiil,  (local  ?) 1     "     6  in. 

No.    3.  Shale 10  to  12  " 

iSTo.    4.  Compact  steel-gray  limestone 2  ' ' 

Ko.    5.  Sandstone  and  shale 32  ' ' 

Ko.    6.  Bituminous  shale 1  ' '      6  in . 

K"©.    7.  Coal,    (No.  7  ? ) 0  "    10  in. 

No.    8.  Clay  shale 6  " 

No.    9.  Nodular  gray  limestone 4  ■ ' 

No.  10.  Greenish  colored  shale 12  " 

No.  11.  Brown,  coarse-grained  limestone 1  to  8  ' ' 

No.  12.  Sandstone  and  sandy  shale 24  " 

No.  13.  Brown  argillaceous  limestone 3  " 

No.  14.  Shale,  mostly  argillaceous 1  to  3  " 

No.  15.  Coal,  (No. 6?) 2  to  3  " 

No.  16.  Clay  shale  and  nodular  limestone 8  to  10  " 

—39 
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On  a  branch  of  Apple  creek,  two  miles  north  of  Scott.sville,  the  bcfls 
of  the  foregoing  sci-tiini,  from  7  to  10  inclusive,  are  well  exi)(>se(l,  and 
the  lower  coal  scam  has  licen  opened  at  .several  points )iy tunnels  dri\i'n 
into  the  hillsides.  It  ranges  in  thickness  fj'om  two  to  four  feet,  and  is 
divided  near  the  middle  liy  a  parting  of  shale  from  on<'  to  two  inches 
thick.  The  coal  is  (n,cilaid  liy  two  or  tliree  feet  of  clay  shale  and  a  bed 
of  aigillaceous  limestone,  which  smiietimes  passes  into  calcaieous  shales 
three  or  four  feet  in  thickness.  The  limestone  weathers  to  a  rusty-brown 
color,  on  exjiosure,  though  its  color  is  a  light-gray  on  a  freshly  broken 
surface.  ^Yhere  this  lock  is  slialy  it  att'nided  some  godd  fossils,  among 
which  the  ('nhKirdjihiiriii  O^ukjoisIk  ami  ['riidnvfiis  loiHihiniiUH  yfew  the 
most  common.  This  coal  is  niiderlaid,  first,  by  from  one  to  two  feet  of 
shaly  tire  clay,  and  then  a  bed  of  nodular  aigillaceous  limestone  con- 
taining numerous  joints  of  huge  Crlnoulca,  associated  with  Fro/hwtus 
cofittitKs  and  l^jiirlftr  caDiri-utus. 

The  cannel  coal,  ]S^).  2  of  the  foregoing  section,  was  opened  at  an 
early-  day  on  land  owned  by  Mathew  ;N"e«'kirk,  on  section  11,  township 
lli  north,  range  9  ^^  est,  and  was  worked  for  several  years  by  .Mr.  Joliu 
Caitin,  to  sup]ily  the  local  demand  of  the  neij^liboihood.  The  seam 
varies  in  thickness  from  eighteen  inches  to  two  feet,  the  n]>i)er  part  being 
a  true  cannel  coal  and  the  lower  a  common  bituminous  coal.  It  has 
proved  to  be  (|uite  local  in  its  dc^(■lo])ment,  and  has  not  as  yet  been  met 
with  at  any  other  locality  in  the  county  of  suflicient  tliickness  to  be  of 
any  ecommiical  value.  This  seam  may  be  the  e(iui\'alent  ot  Xo.  7  coal 
in  the  general  section  of  the  lo\>er  Coal  ^Measures  of  Fult(m  county,  but 
we  are  not  sure  that  it  <l(ies  not  hold  a  still  higher  position,  and  is  an 
entirely  local  seam  not  represented  at  all  in  that  section. 

The  limestone  beh.iw  this  ei.ial  is  a]s(.i  local  in  its  de\"elopment,  not  ap- 
]jearing  at  all  on  the  ravine  where  the  coal  was  opened,  though  exposed 
on  another  not  more  than  two  humlred  yards  to  the  norths  ard,  and 
again  a  mile  and  a-half  east  of  the  old  Ne\\  kii'k  mine.  The  coarse 
bJ■o^\n  limestone  is  also  local  in  its  (le\(h>]inient  and  (piite  \  aiiahle  in 
thickness,  ranging  from  one  to  eight  feet.  Lithologically  it  resem- 
bles a  limestone  occurring  at  a  much  highei'  le\el  in  the  ^■icinity  of 
Yirden,  and  rei)resented  by  Xo.  <S  of  the  Virden  sliaft  section. 

The  sandstone  l.telow  the  coarse-grained  linu'stone,  at  the  locality  two 
miles  north  of  Scottsville,  is  ipiite  nnissi\e  and  affords  a  very  good 
building  stone.  This  is  also  true  ol' the  sandslone  below  the  Xewkirk 
coal,  Xo.  .■)  ot  the  foregoing  section,  and  the  upper  twenl,\  leet  of  the 
b,'d  is  a  micaceous  sandstone  impregnated  with  the  .'xydof  iron,  which 
haidens  on  ex]iosure,  ajnl  atfoids  a  reliable  building  stone. 

We  were  nna.lile  to  determine  the  exact  liori/.on  of  the  lower  coal, 
T'ni.  15  of  the  section,  bnt  it  seems  to  be  more  like  Xo.  (i  of  the  general 
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section  than  like  No.  f^  No  attempts  li.ave  been  made  in  this  vicinity,  by 
boring  or  .shafting-,  to  aseortaiu  the  cliaracter  of  the  nudci'la.ying  beds, 
and  assuming  this  coal  to  be  No.  C,  (lie  main  coal  worked  in  all  tlie  shafts 
in  this  county  should  be  found  at  a  depth  of  some  thirty  ftve  to  forty 
feet  below.  The  reasons  which  may  be  urged  to  sustain  this  view  are 
the  following :  The  thickness  of  the  seam  is  only  about  one  half  that  of 
No.  5,  where  it  has  been  identified  in  other  portions  of  the  (;ouuty,  and 
the  limestones,  both  above  and  below  the  coal,  differ  in  their  litholo- 
gical  cliaraeters,  as  well  as  in  their  fossUs,  from  those  associated 
with  ccial  Xo.  5.  Oue  of  the  most  abundant  fossUs  in  the  shale  over 
this  coal,  at  its  outcrops  north  of  Scottsville,  is  the  Camarophorla  Ona- 
geiisis^  which  I  have  never  found  abundant  with  coal  No.  5,  and  the 
latter  has  a  pecuhar  group  of  univalve  shells  associated  with  Ghwtetes 
miUe^xnuevous  ia  the  nodular  argillaceous  limestone,  below  the  coal, 
none  of  which  were  found  in  the  limestone  underlaying  the  coal  at  this 
point.  These  reasons  have  induced  the  belief  that  the  coal  on  the 
branches  of  Apple  creek  north  of  Scottsville  is  coal  No.  6,  and  that 
No.  .5  will  probably  be  found  below  it-,  at  .the  depth  of  thirty-live  to 
forty  feet.  At  the  outcrop  on  Hodge's  creek,  near  the  Greene  county 
line,  No.  5  averages  about  six  feet  in  thickness,  and  iu  the  central  ijor- 
tions  of  the  county,  where  it  has  been  penetrated  by  various  shafts,  its 
thickness  ranges  from  six  to  eight  feet,  averaging  nearly  or  quite  seven 
feet.  There  is  probably  no  point  in  this  county  where  this  seam  is 
more  than  400  feet  below  the  surface,  and  its  greatest  depth  will  be  in 
the  townships  of  range  6  west,  the  most  easterly  range  of  townships  in 
the  county. 

From  an  examination  of  the  sections  already  given,  it  will  be  seen 
that  the  lowest  beds  outcropping  in  the  county  are  found  on  Hodge's 
creek,  its  extreme  western  border,  where  coals  Nos.  4  and  5  are  found 
exposed  in  the  bluffs  of  this  stream ;  and  one  of  them  has  been  worked 
since  tue  earliest  settlement  of  this  portion  of  the  county,  to  supply  the 
local  demand  for  coal.  Going  eastward  from  the  west  line  of  the  county, 
the  surface  level  gradually  increases  iu  elevation,  directing  the  surface 
drainage  of  nearly  all  the  streams  to  the  south  westward,  which,  with  a 
slight  eastwardly  dip  of  the  strata,  carries  the  coals  outcropping  along 
the  western  borders  of  the  county  from  300  to  400  feet  IjcIoan'  the  surface, 
in  the  central  and  eastern  portions,  where  the  Garlinville  limestones,  and 
the  overlaying  limestones  and  shales  forming  the  uppermost  tliirty-flAC 
to  forty  feet  of  the  stratified  rocks  in  the  Virden  shaft,  are  the  only  beds 
found  exposed  on  the  upper  course  of  the  Macoupin  and  the  head  wateis 
of  Otter  creek. 

In  the  extreme  southwestern  portion  of  the  county,  coats  Nos.  5  and  (J 
are  found  outcropping  a  mile  and  a  half  west  of  Brighton,  just  over  the 
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line,  in  Jersey  couiily,  and  their  outcrop  ]ias  been  fully  (Icseribecl  in 
the  report  on  that  connty  in  Vol.  Ill,  ]>.  108,  of  these  reports.  In  that 
vicinity  these  two  coals  only  a^•erage  from  thiee  to  fonr  feet  in  thick- 
ness at  the  outcro]),  but  Xo.  5  evidently  thickens  to  the  eastward,  in 
the  direction  of  the  dip,  as  in  one  of  the  shafts  at  Bunker  Hill  it  aver- 
aiies  about  six  feet,  and  about  the  same  or  a  little  more  in  the  shafts  at 
Staunton.  It  is  probable  that  Macoupin  creek,  in  its  course  through 
township  9  north,  range  9  west,  may  ex])ose  some  of  the  shales  and 
sandstones  belnw  coal  No.  4,  but  from  tlie  wide  bottoms  and  limited 
exposures  of  the  beds  in  the  creek  bluffs,  we  are  unable  to  decide  this 
point. 

In  dividing  the  Coal  IMcasniX's  into  an  upper  and  lower  division,  as 
seems  desirable  on  many  accounts,  I  am  inclined  to  regard  the  heavy 
bed  of  sandstone  and  shale,  No.  19  of  the  \'ir(len  shaft  section,  as  about 
the  proper  horizon  where  the  division  should  lie  made,  as  the  beds 
underlayiTig  this  sandstone  contain  all  the  heavy  beds  of  coal  worked 
at  the  jircsent  time  in'  this  State.  There  is  however  one  of  the  upper 
seams  (nitciopping  in  some  of  the  eastern  counties  of  tlie  State,  that 
attains  locally  a  thickness  i.if  about  3  feet,  and  is  some  300  feet  higher 
in  the  Measures  than  this  sandstone.  XcA'ertlieless,  there  appears  to 
be  a  decided  change  in  the  coal-forming  conditions  after  the  deposit  of 
this  sandstone,  resulting  in  thiii  seams  of  coal  interstratifii'd  with  cal- 
careous shales  and  nunu'roiis  bi'ds  of  limestone,  indicating  a  more  gen- 
eral and  long  continued  sTd)U)ei-ge)ice  of  the  surface  below  the  ocean's 
level,  and  coni])aratively  short  jierinds  of  emergence,  and  of  true  plant- 
producing  conditions.  This  sandstone  is  probably  the  e<jnivalent  of 
the  .Alahoniug  and  .Viivil  liock  sandstones  of  Kejitucky,  the  latter  being 
considered  in  the  Kentucky  section  as  the  ui^per  boundary  of  the  work- 
able coals  ot  that  State.  These  sandstones,  as  I  have  attempted  to 
show  in  the  ciiaptcr  on  the  general  distribution  of  the  coal  in  this  State, 
in  Vol.  Ill,  II.  7,  are  most  jn'obably  one  and  thi'  same  bed,  which,  at 
widely  separated  exjiosures,  AAcre  taken  to  be  two  distinct  sandstones, 
occui)ying  entirely  different  stratigraphical  positions. 

The  seven  coals  underlaying  this  sandstone  range  from  three  to  eight 
feet  in  thickness,  except  the  upper  one  immediately  below  it,  which,  at 
the  exjiosures  seen  in  this  county,  is  scaiccly  (le\'clo]ied  above  one  foot 
in  thickness,  thongh  at  other  localities,  as  in  Fulton  county,  it  ranges 
from  twenty  to  thirty  inches,  and  affords  a  ci>al  of  (>xcellent  quality. 
The  coals  above  the  sandstone  in  this  connty  an^  Nos.  S,  9,  10  and  11, 
all  of  which  ai'c  too  thin  to  lie  of  any  economical  \alue.  No.  8,  whicli, 
in  the  Yirden  shaft  (No.  IS),  is  only  ten  inches  thick,  is  probably  iden- 
tical with  the  eighteen-inch  coal  outcr(.ippiug  in  the  viciinty  of  Spring- 
fiehl,  and  which,  on  the  Sangamon  at  Howlet,  is  two  feet  in  thickness, 
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and  aifonls  a  coal  of  very  ■^(tod  quality.  Xo.  0  inimcdiatcly  miderlays 
the  CarliiivilU'  liuu'stoiio,  but  in  this  connly  seems  to  lie  seareely  devel- 
oped at  all,  and  is  usually  repii'seuted  by  a  thin  bed  of  bituniinons 
shale,  locally  containing  fossil  ferns  in  considerable  abundance.  Xo. 
10  was  found  only  six  inches  tliiclv  in  the  ^'il■den  shaft,  but  in  the 
blutis  of  the  Macoupin,  east  of  Carlinvillc,  it  is  from  twelve  to  eighteen 
inches  in  thic'kness,  bnt  poor  in  quality  where  it  outcroi)s.  Xo.  11, 
in  the  same  vicinity,  is  only  one  foot  thick  at  its  outcroi>,  and  I 
could  not  learn  that  any  attempt  had  been  made  to  work  it  in  this 
county.  Xone  of  these  seams  are  likely  to  be  found  thick  enouj;h  in 
this  portion  of  the  State  to  be  of  any  economical  imjiortance,  so  long  as 
the  vast  resources  from  the  lower  seams  remain  unexhausted. 

E  c  o  11  o  in  i  c  ((  I    (r  c  ol  ()  (J  ij  . 

C(i(d. — As  may  be  presumed  from  the  ]ierusal  of  the  preceding  pag(^s, 
coal  is  by  far  the  most  v;duable  minei'al  product  of  this  county.  Its 
entire  area  is  underlaid  by  coal,  and  the  supply  from  coal  seam  Xo.  .") 
:done  is  practically  inexhaustible  ;  and  its  resouices  from  this  seam, 
reckoning  its  average  thickness  at  six  feet,  which  I  belie\e  to  be  a 
fair  estimate,  is  not  less  than  5,lSl,()00,(i(l(l  t(ms,  and  will  admit  of  an 
annual  consumption  of  one  million  of  tons  ]ier  annum  for  .j,bsi  years 
before  the  coal  from  this  seam  alone  would  be  exhausted.  The  under- 
laying beds  which  have  never  yet  been  penetrated  in  this  comity,  and 
probably  will  not  be  until  Xo.  .5  has  been  thoroughly  worked  out  abmg 
the  railroad  lines,  may  be  safely  set  down  as  capable  of  affording  an 
amount  e(jually  as  great  as  that  from  No.  .">,  and  hence  the  entire  coal 
resources  of  this  county  may  be  estimated  in  round  numbers  at  more 
than  ten  billions  of  tons. 

Coal  Xo.  5  may  be  found  anywhere  in  this  county  that  it  may  be 
desiral.ile  to  inaugurate  a  coal  mining  enterprize,  as  it  outcrops  at  the 
surface  on  the  principal  streams  that  intersect  the  western  border  of 
the  cf)unty,  and  in  the  central  and  eastern  portions  it  may  be  reached 
in  shafts  varying  from  three  to  four  hundred  feet  in  depth.  Its  depth 
below  the  Oarliuville  limestone  varies  from  two  huirdred  to  two  hund- 
red and  twenty  feet  in  the  county,  and  where  this  limestone  is  exposed, 
or  where  it  is  known  to  form  the  bed  rock,  the  distance  to  the  coal,  and 
the  approximate  cost  of  opening  a  mine  in  it,  can  be  readily  deter- 
mined. 

C^oal  Xo.  4  usually  lies  from  thirty  to  forty  I'eet  below  Xo.  .">,  and  the 
three  lower  seams,  Xos.  1,  li  and  3,  will  all  be  found,  if  developed  at  all, 
within  one  hundred  and  fifty -feet  l)elow  Xo.  4,  so  that  a  boring  or  shaft 
carried  two  hundred  feet  below  the  main  coal   in  this  county,  would 
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penetrate  all  the  eoals  to  lie  found  liere,  and  detenaine  positively  tli(" 
amount  of  coal  ace(.'s,sible  at  any  .yi^^en  point  where  the  experinn_'iit  may 
be  made. 

Coal  seam  No.  5  aff(n'ds  a  coal  of  ^-ood  average  (juality,  tolei'ably  liard, 
liii.uht,  compact,  and  usually  fiee  from  pyrite  ;  it  lias  a  rather  nne\-en 
fracture,  but  inclines  to  break  into  cubic  forms,  the  layers  rather  tliiclc 
and  separated  by  partings  of  carbonaceous  clod  or  mineral  charcoal, 
and  ci.>ntains  vertical  seams  of  white  cai'bonate  of  lime.  >\n  analysis 
of  this  coal  from  tli(.'  Ilodue's  Creek  mines,  made  l)y  the  late  Mr.  Hi;xi;y 
PlJATTiON,  former  chemist  of  the  .^'coloi^ical  sur\"ey,  and  publislnjd  in 
Dr.  X(.iLnV()(i])'s  "^Vbstract  of  a  Report  ou  Illinois  (Joals,''  ,ya\i'  tlie 
following  result: 

Spccilir.  i^favity - ------- 1  '^''■*7 

L.it,a  in  ciikiu;;   - 43  48 

Total  weight  of  c.iliu jil  sa 

100  00 
A\-VLVSI8. 

Mi.ist  live - b  :tO 

A'oliitile  mattrrs - -  - 36  ;id 

Caibon  iu  cnkr  -  -    - 4k  li 

Ashes  (white) - 7  ko 

100  00 
(-'arliitii  in  coal 53  8 

This  coal  is  about  erpial  in  i|uality  to  the  Belleville  seam  in  St.  Clair 
county;  it  is  a  good  steam-iiroducing  coal,  hard  enough  to  bear-trauspm- 
tation,  and  when  carefully  st>Iect(--d  this  seam  will  alford  a  good  smith's 
coal.  In  (juality  it  will  comiiare  l;n'ora)-)ly  with  the  average  of  our 
^^•esterll  bituminous  c<ials. 

liiiiJd'uKj  iSfoiir. — The  Coal  ^b'asure  strata  seldom  afford  a  good  liuild- 
ing  stone,  exce]it  for  foundation  'oalls,  (adverts  and  the  more  ordinary 
uses  to  \\]iicli  a  coarse  and  homely  nn\terial  may  be  used.  The  Carlin- 
A'ille  ]imest(-iiie  is  the  most  ^■aluable  rock  of  its  kind  to  be  found  in  this 
ccainty,  and  it  has  been  I'leely  used  through  the  central  and  eastern  ]ior- 
tious  of  the  county  Jbr  tlie  ordinary  uses  abo\'e  luimed.  In  the  \iciuity 
of  Carlin\ille,  the  l)ed  ranges  from  five  to  six  feet  in  thickness,  and 
(K-'cnrs  ill  (piite  regular  layers  Irom  four  inciies  to  a  foot  or  more  in  thick- 
ness. The  Jocl<  is  comjiact,  line  grained  and  of  a  bluish-gray  color  (-in 
a  freshly  liactiired  surface,  but  weatliers  to  a  rusty-brown  color  on  e\- 
jiosiiic.  When  burned,  it,  slacks  freely,  and  makes  a.  tolerable  good  l)ut 
dark  colored  quick  lime.  It  appears  to  stand  exjK-isure  well  and  has 
piovcd  to  be  a,  durable  st(Mie  where  us(-'d  for  foundation  walls,  liridge 
abid-ments,  etc.,  and  is  the  most  \'aluable  liim-\st(-ine  in  the  county  for 
economical  j  mi  poses. 

The  coarse  bi-o\Miish  gray  limestone  above  the  Caiiinville  bed,  which 
is  Ibuiid  in   the   blnffs  of  the  JMacoupiu,  east  of  CarlinviUe,   is  also  a 
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durable  stone  and  lias  lieeii  used  for  In  id^^c  abutments  and  foundation 
walls  in  the  yicinity  of  its  outcrop,  but  as  tlie  bed  is  only  from  two  t(j 
three  feet  in  thiekiu'ss,  the  Supjily  from  tliis  source  is  necessririly  limited. 
This  seems  to  be  identical  with  the  rock  at  the  old  .State  House  (Juarri(^s 
on  Sugar  creek,  in  Sangamon  county,  thougli  the  lied  is  much  thinner 
here  thau  at  that  point.  The  limestone  o\er  the  main  coal,  on  Uodge's 
creek,  is  abundant  at.  some  i>oints,  but  is  too  argillaceous  to  with- 
stand the  intiuences  of  frost  aud  moisture,  and  therefore  not  reliable. 

Among  the  saudstoues  of  this  comity  there  are  at  least  three  distin<;t 
beds,  that  will  furnish  building  stone  of  fair  quality  if  carefully  selected. 
T\TO  of  these  beds  outcrop  ou  Apple  creek  and  its  tributaries,  in  the 
uorth-westeru  corner  of  the  county,  and  are  uumliercd  5  and  12,  in  the 
Apple  creek  section  on  page  '2'.}7.  These  beds  are  2J:  aud  •'!!•  feet  thick 
respectively,  and  are  in  part  composed  of  a  massive  brown  sandstone 
that  stands  exposure  well,  has  an  even  texture  and  can  be  easily  quar- 
ried in  blocks  suitable  for  ordinary  building  purposes.  Tint's'  are  more 
or  less  charged  with  the  brown  oxyd  of  iron,  which  gives  to  the  rock  a 
mottled  or  speckeled  appearance  on  a  freshly  broken  surface,  and  as  a 
cementing  material  adds  much  to  tlie  durability  of  the  stone.  There  is 
also  a  softer  micaceous  sandstone  outcropi)ing  ou  the  ;\Iacoupiu,  below 
the  bridge,  on  the  Alton  and  Chicago  railroad,  which  attbrds  a  tolerable 
good  building  stone  if  carefullj'  selected.  This  bed  is  Xo.  15  of  the 
Yirdeu  shaft  section,  and  lies  from  30  to  40  lei't  below  the  Carlinville 
limestone.  These  sandstones  may  pioliably  be  found  outcropping 
at  other  xjoints  in  the  western  portion  of  the  county,  and,  as  a  general 
ride,  ^^'llenever  a  sandstoiu'  is  found  to  jireseut  a  solid  cliff  of  lock 
at  its  outcrop,  it  maj^  be  safely  used  for  all  ordinary  buihling  pujioses. 

Liiitestitiw  for  Jj'nne. — The  Oailinville  limestone  has  been  already  njeu- 
tioned  as  suitable  for  lime-burning,  making  a  strong  but  dark-cohired 
quick-lime,  and  it  is  probably  the  liest  material  for  this  purpose  to  be 
found  in  the  county  ;  but  owing  to  the  proximity  of  the  purer  limestones 
of  the  Lower  Carboniferous  series  at  Alton,  and  the  facility  for  olita.in- 
ing  the  very  superior  quality  of  lime  maiuifactured  at  that  point,  it  is 
not  probable  that  this  Cailinville  rock  will  ever  be  very  extensively 
used  for  this  i^urpose. 

Iron  Ore. — A  band  of  vei-y  pure  carbonate  of  iron  was  obser\'ed  at 
two  or  three  points  on  the  Macoupiu  east  of  Oarlinville,  intercalated  in 
the  shales  overlaying  the  Oarlinville  limestone,  but  nowhere  in  sufficient 
abundance  to  be  of  any  economic  importance  at  the  jiresent  time. 

Fire  Clay. — Tlie  under-day  of  coal  Xo.  4  on  Ilodge's  creek,  at  the 
single  point  wdu're  we  found  it  exposed,  seemed  to  possess  the  qualities 
of  a  good  fire-clay;  but  the  clays  under  coals  Xos.  .">  and  0  seenu^d  to  be 
too  shaly  and  impure  (o  be  of  x'alue  for  making  either  pottery  or  flre- 
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lirick.  Neither  did  tlie  mider-clays  of  the  tliiii  eniils  above  tlie  Carliii- 
ville  limestone,  at  tlie  several  outcrop.s  we  examiiicil,  seeiu  to  be  xjure 
euontiU  to  form  a  yood  tire-clay  ;  but  as  tliese  nndei--(;lays  frequently 
eliau^e  their  local  cliaracters,  it  is  by  no  nn?ans  improbable  that  they 
iiniy  Lie  found  somewhere  in  the  county  of  i;ood  quality. 

Sand  (iiid  CUii/  /or  JU-ick-iiidliiKj. — These  materials  are  abuudant  in 
all  iiarts  of  the  county,  and  may  usually  be  obtained  from  the  beds  im- 
mediately beneath  the  soil  on  the  uplands,  and  where  there  sei-ms  to  be 
a  dcticiciicy  of  sand  in  the  sulisoil-elay.s  it  may  be  easily  sujiplied  from 
the  bed.s  (if  the  streams,  or  from  the  saud-beds  interstratitied  with  tlie 
drift-clays. 

Tiiiiher. — Fine  belts  of  tiuiber  skirt  the  banks  of  all  the  streams  in 
the  county,  furni.shiuj;-  an  adequate  supjily  for  lencing  the  adjacent 
l)rairie,  and  for  fuel  to  those  who  prefer  wood  to  coal.  The  xwincipal 
growth  upon  the  ujilands  i.s  two  or  three  varieties  of  oak  and  hickory 
on  the  ridges  adjacent  to  the'  streams,  while  on  the  more  level  lamls 
skirting  the  prairies  there  are  hue  gro\es  which,  in  addition  to  these 
varieties,  contain  elm,  linden,  wild  cherry,  honey  locust,  black  walnut 
and  hackberiy,  and  indicate  a  soil  oi  exi/ellent  quality.  On  the  creek 
bottoms  the  cotton«ood,  sycamore,  white  and  sugar  maple,  ash,  redbud, 
dogwood,  sassafras,  jiersimmon,  paw-paw  and  white  walnut  are  com- 
mon. Since  the  introduction  of  the  ()sa:;e  orange  for  hed.i;es,  which 
are  now  a  common  fence  in  this  county,  and  the  iiitrodiiclion  of  coal  as 
a  common  fuel,  it  may  be  safely  estimated  that  the  annual  growth  of 
the  timber  is  fully  e(puil  to  the  yearly  consumption  in  this  count}'. 

Soil  <iiid  Aijriciiltiiri'. — This  county  is  situated  in  the  heart  of  the 
licst  corn-producinn  region  in  the  State,  and  its  jirairie  lands,  which 
constitute  by  far  the  largest  part  of  its  area,  are  rrnsurjiasscfl  among 
the  iqilands  in  this  State  in  tVatility,  and  produce  auiuially  large  crops 
of  Indian  i.'orn,  as  \\ell  as  the  small  grains  and  grass,  without  the  aid 
of  I'ertilizers  or  artihcial  stimulants  of  any  kind,  and  with  a  judicious 
svstenr  of  rotation  of  (aups,  I  believe  these  lands  might  be  thus  culti- 
vated for  an  indefinite  period  withoirt  any  serious  deterioration  in  their 
productive  (jualities. 

The  soil  <in  the  level  prairie  is  of  a  black,  jieaty  character,  becoming 
of  a  chocolate  brown  color  on  the  more  rolling  surfaces,  and  degenera- 
ting into  a  light  ash-gray  c()lored  soil  on  the  oak  ridges,  which  are  the 
jiooiest  lands  in  the  county  ;  but  these  jioorer  soils  upon  the  broken 
lands  that  lii.ader  tlie  streams  are  excellent  fruit  lands,  and  also  produce 
good  crops  of  \\lieat  and  clox'cr,  if  projierly  cultivated.  Underdraining 
would  no  doubt  greatly  benefit  the  prairie  soils,  as  the  crops  are  much 
injujed  in  excessively  w(^t  seasons  from  the  superabun<lance  of  moisture 


IMAGOUPiN  COUNTY.  305 

absorbed  by  the  soil  aud  lield  by  the  impervious  clays  of  tlic,  subsoils 
beueatli  uutil  dissipated  by  surface  evaporation. 

The  bottom  lauds  iu  this  couuty  are  restricted  to  a  uarro^  belt  along 
the  lower  course  of  the  Macoupiu,  and  some  portion  of  this  has  been 
cleared  of  the  heavy  growth  of  timber  with  which  it  was  originally 
covered,  aud  brought  under  cultivation,  and  iu  its  productive  qualities 
it  rauks  with  the  best  prairie  soils,  especially  in  the  growth  of  corn. 
We  did  no.t  find  a  single  tract  of  land  of  a  hundred  acres  iu  extent, 
during  our  explorations  iu  this  couuty,  that  would  not  well  reward  the 
labor  of  the  industrious  husbandman,  if  brought  under  cultivation,  with 
an  ample  crop  of  some  of  the  fruits  or  cereals  usually  cultivated  in  this 
climate. 

N'atardl  3IouiuJ)i. — There  are  some  natural  mounds  in  the  eastern  por- 
tion of  the  county,  among  the  most  conspicuous  of  which  is  Coop's 
Mound,  eight  miles  north-east  of  Carlinville.  This  mound  covers  an 
area  of  several  square  acres,  and  is  about  sixty  feet  iu  hight  above 
the  level  of  the  adjacent  prairie.  It  was  originally  covered  with  a 
heavy  growth  of  oak  and  hickory,  aud  from  its  summit  a  beautifal 
view  of  the  surroiinding  country  may  be  seen.  So  far  as  could  be  seen 
from  the  shallow  cuts  made  by  the  surface  drainage,  it  seems  to  be 
composed  entirely  of  the  common  yellow  gravelly  clays  that  form  the 
upper  portion  of  the  drift  in  this  region,  and  its  formation  is  probably 
due  to  the  erosion  of  the  surrounding  surface  after  the  accumulation  of 
the.  drift  deposits. 

In  closing  my  report  ou  this  couuty,  I  take  pleasure  in  expressing 
my  obligations  to  G-bo.  H.  Holliday,  Esq.,  and  Judge  T.  L.  Loomis, 
for  valuable  information  aud  personal  assistance,  aud  to  the  former 
gentleman  for  several  rare  and  valuable  fossils  collected  by  himself 
from  the  Coal  ^Measure  limestone  and  shales  of  this  county.  Also  to 
]\I.  Utt,  of  Virden,  aud  Mr.  Weir,  of  Carlinville,  for  correct  sections 
of  the  coal  shafts  at  those  points. 
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SaiisaiiKiii  comity  lies  Jioaily  in  the  geogrniihiral  ceiiter  of  the  iState, 
and  eniliiaees  an  area  of  sixtrea  full  and  several  fractional  townsliips, 
(ir  aliriut  eight  hundred  and  seventy  fiN-e,  square  miles.  The  surface  is 
generally  quite  level,  or  gently  rolling;  the  general  prairie  level  being 
from  tifty  to  si'\'euty-flve  feet  above  the  Sangamon  river.  It  is  bounded 
ou  the  north  by  Menard  and  Logan  counties,  on  the  east  by  ilacon  and 
Christian  counties,  on  the  soutli  by  Christian,  iMontgoniery  and  Ma- 
cdupin,  and  on  the  west  by  Morgan,  Cass  and  jMenard. 

The  Sanga.mon  rivei-  traverses  the  entire  eKteiit  of  the  county  from 
east  to  west,  and  \\'ith  its  tributaries  furnishes  a  reasonable  supply  of 
water,  in  ordinary  seasons.  Tliis  streani,  as  well  as  its  main  affluents, 
are  skirted  with  belts  of  ex<-ellent  tim1)er,  which  makes  this  one  of  the 
best  timbered  counties  in  the  central  portion  of  tlie  ^State.  About  one- 
third  of  the  county  was  originally  coveied  with  tiuiliei-,  but  much  of 
th<' tindiered  hiiid  has  lieen  cleared  up  and  brought  under  cidtivation. 
The  principal  vaiieties  of  timber  observed  in  this  county  are  the  follow- 
ing— and  it  will  ))e  seen  that  the  list  embraces  nearly  exery  variety  of 
forest  tree  that  is  found  in  tlie  central  i)oition  of  the  State:  Sngar  and 
white  niai)le,  buckeye,  shellbark  hickory,  swamp  hickory,  nuicher  nut 
and  thick  shellbark  liickt.iry,  hornlieaui,  ser\iceberry,  hackberry,  re<l 
liud,  dogwood,  I'ed  thorn,  black  thorn,  persimmon,  waah<io,  white,  blue 
and  black  ash,  coifee  nut,  black  and  white  walnut,  mulberry,  sycamore, 
Cottonwood,  wild  plum,  wild  cherry,  crali  ajiple,  white  oak,  scarlet  oak, 
chestnut  <iak,  laurel  oak,  red  oak,  pin  oak,  swamp  white  oak,  bur  oak, 
sumac,  elder,  sassafras,  linden,  willow,  ^Vmerican  elm,  slij)pery  elm, 
prickly  ash,  pawjiaw,  red  birch,  haxct,  spiceberiy  and  honey  locust. 

The  s\iperlieial  dejiosits  in  this  county  comprise  the  three  principal 
divisions  of  the  <,>iuiternary :  alluvium,  loess  and  drift.  Narrow  lielts  of 
alluvial  bottom  skirt  the  .Sangamon  thiough  a  large  part  of  its  course 
in  this  county,  but  they  are  subject  to  be  annually  t)verllowed  by  tlie 
river  floods,  and  are  most  valuable  tor  the  heavy  growth  of  timber  they 
sustain. 
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The  loess  covers  a  larije  part  of  tlie  iiiilaiids  to  the  depth  of  from  six 
to  tweuty  feet,  and  is  composed  of  its  usual  marly  beds  of  buff  and  ^^ray 
sands  and  sandy  clays.  Underneath  the  surface  soil  at  Sprinufield  we 
usually  meet  the  folio-win g-  succession  of  beds  ; 

No.  1.  S.iil 1    to   2  feet. 

!Xo.  •:?.  Butt'  colored,  silicioua  oliiy 2i  to   3    " 

Ko.  3.  Very  tiiio  cr;iy,  marly  aaiul 3   to    4     " 

Xo.  1.  Brown  (li-ift  clay.s,  usually  oxtcmling  do-srn  to  the  bed  rock 30  to  40     •' 

Xos.  2  and  3  of  the  above  section  may  properly  be  referred  to  the  loess, 
and  at  se\  eral  points  in  the  A'icinity  of  the  city,  it  has  l>eeii  found  to 
contain  the  characteristic  shells  usually  found  in  it.  I  am  indebted  to 
3Ir.  Joseph  ^Mitchei.l,  avIio  has  duy  many  wells  in  the  north-west  part 
of  Sangamon  county,  and  in  the  adjoinin;;-  portion  of  Jteuard,  for  the 
following  section  of  the  beds  usually  passed  through  by  him  : 

Xo.  1.  Soil 1  to    ifeet— ein. 

Xo.  2.  Yellow  clay 3  " 

No.  3.  Wliitisli  (gray  ?)  jointed  clay,  with  shells 5  to    8  " 

Xo.  4.  Black  muck,  with  fragraents  of  wood 3  to    8  '' 

X'o.  5.  Bluish  colored  houlder  clay -  - 8  to  10  ' ' 

X'o.  6.  tiray  hard  pan  (  very  hard  ) 2  '' 

X^^ii,  7.  Soft,  blue  clay,  -without  boulders 20  to  40  " 

Xo.  3  of  this  section  is  undoubtedly  loess,  and  he  affirms  that  this 
order  of  succession  was  invariably  observed  at  many  dilferent  localities 
in  that  i^ortion  of  the  county,  the  black,  mucky  soil  always  appearing 
immediately  below  the  loess,  and  varying  from  three  to  eight  feet  in 
thickness,  and  always  o\eilaying  the  true  drift  or  boulder  clay.  This  old 
soil  is  probalily  the  equivalent  of  a  chocolate  colored  baud  a  foot  or  more 
in  thickness,  which  lies  at  the  base  of  the  loess  in  the  bluffs  at  Quincj-. 
In  my  report  on  Adams  county,  published  in  Vol.  IV,  p.  45, 1  suggested 
that  the  layers  of  chocolate  colored  soil  at  the  base  of  the  loess  observed 
there,  might  be  the  equivalent  of  the  old  Post  Tertiary  soil  penetrated 
in  the  shaft  at  Coatsbui'g,  and  in  consequence  of  the  absence  of  true 
drift  deposits  at  Quincy,  it  was  difficult  to  fix  the  relation  which  this 
chocolate  colored  soil  might  hold  to  the  boulder  clays,  but  the  occur- 
rence of  a  similar  deposit  at  so  many  dilferent  localities  in  this  county, 
at  the  base  of  the  loess,  and  always  above  the  boulder  clays,  seem  to 
indicate  pretty  conclusively  that  the  stratum  at  Quincy  also  belongs 
above  the  true  drift,  and  to  a  more  recent  period  than  that  penetrated 
at  Coatsburg.  These  two  ancient  soils,  the  one  at  the  base  of  the  loess, 
and  the  other  below  the  boulder  clay,  belong  to  distinct  and  widely  sep- 
arated periods,  and  indicate  two  distinct  emergencies  of  the  surface 
during  the  Quaternary  period,  and  the  prevalence  of  conditions  suit- 
able for  the  growth  of  an  arboreal  vegetation. 

The  boulder  clays,  or  true  drift,  consists  for  the  most  part  of  brown, 
graA'elly  clay,  with  small  boulders.    Occasionally,  a  boulder  two  feet 


308  GEOLOGY  OP  ILLIFOIS. 

or  more  in  diameter  is  met  witli  in  the  beds  of  the  raviues,  bnt  they  are 
not  common.  In  the  virhiity  of  Springfield  tliis  division  of  tlie  (^)n:itern- 
ary  ranges  from  twenty  to  i'orty  J'ect  in  tliicl^ncss,  and  this  is  probably 
not  far  from  its  aveiage  thiekuess  throii.uliont  the  eoiinty  ;  l>ut  at  some 
localities  there  is  a  bine  elay  or  hard  pan  below  the  brown  elays,  which 
attains  abont  the  s;niu'  thicl-;ness  as  the  former,  making  the  aggregate 
thickness  of  the  diift,  where  fnlly  developed,  from  fifty  to  eighty  feet. 
No  fossils  have  as  yet  been  obtained  from  the  drift  in  this  county,  so 
far  as  I  am  aware,  thongh  the  tooth  of  a  mammoth  was  found  some 
years  ago  in  the  bluffs  of  the  Sangamon,  and  near  the  surface,  and 
pr(i))ab]y  came  from  beds  not  older  than  the  loess. 

The  discovery  of  the  S^iantic  njastodon,  sonae  three  years  since, 
between  Illiopolis  and  Niantic,  and  just  oi,er  the  ^lacon  connty  line, 
excited  considcralile  interest  Avhen  the  discoMTv  was  first  announced, 
and  I  visited  the  locality,  and  was  present  when  a  part  of  the  bones 
were  taken  out.  The  discovery  was  made  on  tlie  farm  of  W'm.  F.  t'or- 
rell,  in  sinking  a  stock  well,  in  a  \i-et,  spongy  piece  of  groi^nd,  located 
in  a  swale  or  depression  of  the  surface',  that  had  evidently  once  been  a 
pond  of  water,  and  had  lieen  filled  up  by  the  wash  from  the  surround- 
ing highland,  until  it  formed  a  moiass,  or  quagmire,  in  dry  weather. 
The  bones  weie  about  four  leet  below  the  surface,  and  partly  imbedded 
in  a  light-gr;iy  <|uiclvs:ind  filled  with  fresh  viater  sliells,  Plandrhis,  Cy- 
cki.s,  PInjMi,  etc.  ^Vbove  tl]is'(]nicksand  there  was  four  feet  of  black, 
lieaty  soil,  so  soft  that  a  common  fence  rail  <.'ould  be  easily  ]iushed 
down  through  it.  The  (|uicksand  had  evidently  onct'  formed  the  bot- 
tom of  a  fresh  water  pond,  fed  probably  by  springs,  and  was  the  resoit 
of  the  animals  whose  bones  were  fouiid  here.  The  first  bone  met  with 
in  sinking  the  well  was  one  of  the  tuslcs,  and  sup[)osing  it  to  be  a  snndl 
tree,  it  was  cut  in  two  with  an  ax  before  its  true  eharaet(.'r  was  sus- 
]iecte(l.  Tlie  other  tusk  was  taken  out  wJiole,  and  measured  nine  feet  in 
length  around  the  curve,  and  abont  two  feet  in  circuniferenee  where  it 
was  inserted  in  the  skull.  The  h.iw  er  jaw,  with  the  teeth  in  place,  and  the 
teeth  of  the  upper  jaw,  and  some  of  the  smaller  liones,  were  also  found 
in  a  good  state  of  pieser\  ation.  A  fine  j^air  of  antlers  of  the  elk,  with 
some  other  bones  of  the  same  animal,  and  liones  of  the  buffalo  and 
deer,  wei-e  found  in  the  same  ])osition  as  the  liones  of  the  mastodon, 
but  the  bones  of  the  smaller  animals,  alllioiigh  imbedded  at  the  same 
depth,  were  lighter  colored,  less  decayed,  and  at)peared  to  liave  been 
buried  at  a  more  iccent  jieriod.  The  depth  of  the  quicksand  was  not 
fully  ascertained,  but  it  was  probed  to  the  depth  of  two  leet  or  more 
without  reaching  a  solid  bottom. 
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The  stratified  rucks  ontcrop])i]ig  at  the  surl'ace  in  tins  county  all 
belong  to  the  upper  Coal  Measures,  and  oxerlie  all  the  main  coal  seaius 
■worked  in  tlie  State.  The  lowest  beds  exposed  in  the  county  are  found 
on  the  Sangamon  river,  near  the  Menard  county  line,  and  on  Eieliland 
creek,  one  of  the  southern  affluents  of  the  Sangamon,  in  the  western 
part  of  the  county.  They  consist  mainly  of  sandstones  and  shales, 
including  tlie  horizon  of  the  Itoek  creek  limestone,  although  we  have 
not  as  yet  seen  any  outcrop  of  this  limestone  in  Sangamon  county. 

A  vertical  section  of  all  the  beds  exposed  on  the  Sangamon  and  its 
tributaries,  in  the  central  and  western  portions  of  the  county,  would 
show  the  following  relative  j)ositiou  and  thickness  of  strata. : 

Ko.    1.  Siindy  shales  and  suft  sandstones 15  to  20  IVet. 

Xu.     -2.  Hard,  giay  Umestone,  partly  brecciiited 10  to  1-2  '' 

No.    3.  Black,  slaty  shale 2  to    3  " 

No.    4.  Clay  shale 4  to    6  " 

Ko.    5.  Brown,  calcareous  sandstone,  passing  into  a  IVringinoiis  limestone 4  to    5  '' 

Xo.    6.  Ciay  shale,  paitly  bitiiniinoiis 4  to    G  '' 

No.    7.  Hard,  aiay  limestuiio  (Carlinville  limestone) 6  to    8  " 

No.    8.  Sandy  shales  and  soft  sandstone :iO  to  40  '' 

No.    9.  Argillaceous  linie.stoue  and  calcareous  shales 2  to    3  " 

No.  10.  Bituminous  .shale 1  '' 

No.  11.  CoalXo.,4 1  to    2  " 

No.  12.  I'ijp  clay 2  to    3  " 

No.  13.  Impure  limestone  (local) 4  to    6  ' ' 

No.  14.  Sandy  shales  and  soft  sandstones,  with  local  bands  of  argilhiceous  and  bitumin- 
ous shales 50  to  60  " 

No.  15.  Hard,  gray  limestone 2  to    6  ' ' 

No.  16.  Shales — sandy,  argillaceous  and  bituminous,  with  a  thin  seam  of  rual 30  to  40  " 

The  beds  numbered  froui  one  to  seven  inclusive,  of  the  aboAe  section, 
are  well  es])osed  on  Sugar  creek  two  miles  north  of  Virden,  and  thence 
down  the  creek  to  the  crossing  of  the  St.  Louis,  Alton  and  Chicago  rail- 
road, between  which  points  all  the  beds  included  in  these  numbers  out- 
crop in  succession,  the  east^vard  dip  of  the  strata  being  somewhat  less 
than  the  fall  of  the  stream.  The  upper  limestone,  No.  li  of  the  above 
section,  is  well  exposed  near  the  bridge  on  the  main  road  north  of  Mrden, 
and  has  been  quarried  both  for  lime  and  for  building  stone.  The  upper 
part  of  the  bed  is  a  nodular,  unevenly  bedded  rock,  partly  brecciated, 
while  the  lower  portion  is  more  evenly  bedded,  affording  a  tolerably  good 
building  stone,  in  layers  from  four  inches  to  a  foot  or  more  hi  thickness. 
A  little  farther  up  tlie  creek,  the  whole  mass  becomes  brecciated  and 
fragmentary,  and  quarries  in  pebbly  fragments  suitable  for  macadami- 
zing material.  The  brown  ferruginous  bed  No.  •">  of  the  foregoing 
section  is  a  hard  massive  rock,  resembling  the  limestone  at  Crow's  mill, 
on  Sugar  creek  six  miles  south  of  Springfield,  of  which  it  is  probably  the 
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equivak'iit.  It  contains  numerons  fossils,  among  ffliicli  are  Prodiictuft 
Cd.sfiitiis,  F.  Xi'liri(s<riif;is,  P.  Pnitfciiiiiniis,  Siiiri/ir  eiiiiirrt(tiin,  Atlit/ria  unh- 
iilita,  TrrclirdtiilK  Imriilnis,  rhnni  prr-iiciifn  and  .][!/oliii(t  (im])hif  The 
limestone  Xo.  7  of  the  Ibicj^oiii^-  section  is  not  fnlly  exposed,  but  the 
iiltper  layeis  ontei<ii)  in  the  lied  ot  tlie' eieelc  just  al>o\'e  the  railroad 
liridge  in  pelilily  la\ers,  not  nnlike  the  upper  layers  of  Xo. -!  as  they 
appear  above  the  liridi;e  on  the  main  road  iiortli  of  \''irden.  This  out- 
croj)  is  very  simihir  in  appearance  to  tlie  \i])iier  layers  of  the  ('arliuville 
limestone  just  liehiw  Con's  mill,  on  .Alacoupin  creeK',  north-east  of  Oarlin- 
ville,  and  I  have  im  doubt  but  this  limestone  on  Suyar  creek  is  the 
eiiuivalent  of  that.  Below  the  railroad  liridge,  the  shales  nnderlayini;' 
these  limestones  are  the  only  l.ieds  exposed  for  some  distance,  but  east 
of  Auburn  the  limestones  are  a.yain  met  with,  and  are  found  in  occa- 
sional ontci(i])s  from  this  point  to  C'ro\\  's  mill,  seven  miles  south  of 
Hprinulield,  where  the  rock  for  the  old  State  House  was  ol.itained.  At 
Peddicord's  quarries  on  Su^ar  creek  the  State  House  rock  is  well  ex- 
posed, affording  the  following  section: 

No.  1.  Tliin  li.-il.lril  rm-ii;;iuonsliiin'sfimf - 2  to  3  feet. 

No.  J.  ^las^^n  r  coai'Mc-o^jiiiifil  liiiii'stoTio  -- 4     '' 

No.  3.  Clay  .slialf  ]iarlly  lutuminoas - - - <"< 

Xo.  4.  Thin  iM-ilileil  liiin-.sloiio    :i  to  4      " 

Ko.  ."i.  Saiiil\  shall-   10  to  12     " 

The  iuat(.'rial  tVir  the  old  State  H(Kise  was  obtained  mainly  from  Xo.  1! 
(it  the  foregoing  section,  and  there  is  a  nearly  continuous  outcrop  of 
these  beds  from  this  point  to  Crow's  mill  two  miles  below,  where  the  old 
Stat(.'  House  quarries  were  located.  This  rock  is  a  coarse-grained  bmwn- 
ish-gray  ciinoidal  limestone,  almost  entirely  composed  of  crinoidal 
joints  and  the  calcareous  remains  of  maiine  mollusca,  cemented  together 
by  calcareous  and  ferruginous  sediment.  In  addition  to  the  f(.)ssils 
already  enumerated  as  occurring  in  this  limestone  at  the  localit\-  north 
of  \'irden,  the  i/nai'iics  hei'c  afforded  numerons  specimens  of  Siiriiiiiiipin-d 
'iiuilttittcinKilii,  which  seems  to  belong  in  the  clay  shale  under  the  lime- 
stone Xo.  '2  of  the  foregoing  section,  and  so  far  as  1  ;im  aware  has  been 
fonml  nowhere  else  but  in  this  shale  in  San.ijamon  and  IMaconpin  coim- 
ties.  Some  of  the  masses  olitained  on  Sugar  creek  are  nearly  a  foot  iu 
diameter.  This  limestone  has  also  afforded  fine  specimens  of  ChiiliiiJii.^ 
'inortifer,  Pctiihidnn  (Ii:sfiiirl<»\  and  Vjiuthocr'ninn  tSiDiiiiiinoncii.sis.  This 
rock  possesses  the  same  lithological  characters,  and  affords  exactly  tlie 
same  group  of  fossils  as  the  upjier  division  of  the  main  limestone  at 
LaSalle,  and  I  ha\'e  no  doubt  they  are  straligraphi<'al  equivalents.  Below 
(.'row's  mill  to  the  oullet  of  Sugar  ere  k  into  the  Sangamon  ri\'er,  the 
san<ly  shales  and  saiulstones  iiitev\'ening  between  this  limestone  and 
the  little  I'oal  out(a'o]tping  at  Howlett,  aie  the  only  lieds  to  be  seen. 
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Tliis  cDiil  seam,  iminhi'ied  11  iu  tlio  goiici-al  section  ,i;i\('ii  on  a  prci'c- 
(liiig  ]iagc,  ranges  in  tliickiioss  IVdui  cifilitw'ii  iiiclies  to  two  r(^c,t,  and  is 
coal  No.  8  of  our  jiviieial  sei'tiou  of  tlic  C!oal  ^feasmos  j^ivenin  N'ol.  J II, 
page  ."),  of  these  reports.  It  outcrops  iu  tlie  baulc  of  tbe  Sangamon  river 
at  Howlett,  and  on  Spring  eveek  and  its  Itraucbes  nortli  and  west  of 
Springtield ;  and  previous  to  the  discovery  of  the  Ijeavy  l)eds  below  this, 
it  was  extensi\  ely  worked  in  strip  banks,  and  by  tunnels  along  its  line 
of  outcrop.  It  is  overlaid  by  a  calcareous  shale,  and  ai'gillaceous  lime- 
stone, which  are  wondeifuUy  rich  in  fossils,  and  have  aftbrded  n)ore  than 
sixty  species  of  the  shells,  corals  and  crinoidea  characteristic  of  the 
upper  Coal  Measures.  The  coal  is  uiiderlaid  with  a  dark  bluish-gray 
tire-clay  two  or  three  feet  in  depth,  below  which  an  impure  nodular  lime- 
stone is  sometimes  found,  but  more  frequently  the  fire-clay  res's  directly 
npon  the  sandy  shales  aud  sandstones  below.  At  Howlett,  the  argil- 
laceous limestone  overlaying  this  coal  seam  is  succeeded  by  sandy  shales, 
])assiug  upward  into  soft  niicacous  sandstones,  which  outcrop  along  the 
railroad  grade  just  beyond  Camii  Butler,  and  contain  au  intercalated 
seam  of  poor  coal,  only  a  few  inches  thick.  The  limestones  of  Sugar 
creek,  which  properly  overlay  this  sandstone,  are  not  found  iu  the  vicinity 
of  Howlett,  having  been  probably  removed  in  the  erosion  of  the  Sanga- 
mon valley. 

Below  this  coal  where  it  outcrops  west  of  tln^  city,  we  find  a  bed  of 
sandy  shale  and  sandstone  from  thirty  to  forty  feet  thick,  that  locally 
furnishes  some  budding  stone  of  fair  quality,  the  thick  lieildcd  portions 
being  i)artly  concretionary  in  structure,  the  (.'oiu'rctions  often  attaining 
a  diameter  of  tive  or  six  feet  or  more.  They  ai'c  exceedingly  hard  but 
may  be  split  into  blocks  of  suitable  size,  and  make  a  \ery  durable  build- 
ing stone. 

At  Carpenter's  mill,  five  miles  north  of  Springlield,  a  fine  exjjosure  of 
the  sandstone  underlaying  this  coal  may  be  seen  on  the  north  bank  of 
the  Sangamon,  where  it  forms  a  perpendicular  cliff  more  than  fifty  feet 
in  hight.  The  upper  and  lower  portions  of  the  formations  are  thin  bed- 
ded and  shaly,  but  the  middle  portion,  nearly  twenty-five  feet  in  thick- 
ness, is  in  tolerably  heavy  and  evenly  stratified  beds,  ranging  from  six 
inches  to  two  feet  or  more  in  thickness.  These  thick  layers  seem  to 
harden  on  exposure  and  afford  a  very  good  building  stone. 

In  a  ravine  a  little  to  the  west  of  the  road  on  the  north  side  of  the 
river,  the  coal  Xo.  11  of  the  foregoing  section,  and  overlaying  argillaceous 
limestone  were  found  well  up  towards  the  top  of  the  hill,  and  apparently 
above  the  sandstone  exposui'e  at  the  bridge.  The  limestone  here  contains 
the  same  species  of  fossils  so  abundant  iu  the  roof  of  this  coal  in  the 
vicinity  of  Springfield.  The  coal  was  not  well  exposed,  but  does  not 
apiiear  to  be  more  than  a  few  inches  in  thickness,  and  this  exposure  is 


;]12  GEOLOGY  OF  ILLl^'OJ.S. 

I)i-(ib;il)ly  (111  (II'  near  the  most  westerly  ontciop  oCtiu-'  scaiii  ou  tlic  luji'th 
side  of  till'  river. 

AiiKiiii;  tlie  fossils  (■(iiiiiuoii  ill  the  limestoDe  and  sliales  over  tliis  coal 
tlie  Lopliophylhim  in-olij'cntiii  is  very  alimidaiit,  and  is  associated  with 
Antiirtclld  rcra,  I'IciirofdiiDirIn  HpluiTiihdd,  I'.  Gru!/i:illc)isis,P.  /■iirhimiiri/t, 
Belleroplion  ntrbiiiuirid,  B.  Mouf/orfidiiiis,  B.  percariiKdus,  B.  t<tcreiinln- 
nils,  Lciht  hcUa-ni(/<imi,  Xiicida  vviitrivinni,  PolypheuinpsiH  per-Kciif/i,  P. 
iiitiiliiJn,  iStilniisciin  ti/piriis,  Lo.vdnviiid  riiijiniii,  L.  ceritliifonnin,  Mucro- 
cheiluH  iiihahUiK,  M.  ponileroHun,  M.  inedialis,  M.  iiiferciilnris,  M.  pii!rlicllii, 
M.  (■r/(/r/ro,v«.S',  Einnnpliiihis  riKjosun,  I'roihictiifi  Joiiijinpiiiiis,  P.  Xi'hr)i.s- 
iTiiais,  P.  Pratlniuuin.s,  ,Sjiiri/cr  viinteratns,  iS.  Kcntuclriifiis,  Allii/ri.s  mib- 
tUitn,  etc. 

The  IJock  creek  limestone  of  .Menard  county,  if  it  extends  this  far  tn 
the  eastward,  should  oiitcnn)  on  the  iSaii,!;amon  uot  \'ery  far  bi  lnw  <_"ar- 
peuter's  mill,  as  its  plaice  iu  the  vertical  section  is  lietween  (■oals  Xos.  7 
and  S ;  lint  all  these  <_'oal  Pleasure  limestones  are  somewhat  local  in 
their  de^'eldiimeiit,  and  this  bed  has  uo<:  beeu  met  with,  so  far  as  I 
know,  iu  any  of  tlie  coal  shafts  that  have  beeu  suuk  hi  this  vicinity. 

The  main  coal,  Xo.  5  of  the  jieueral  section  of  the  (_'(ial  Measures  in 
the  central  aud  western  portions  of  the  State,  lies  aliout  one  hundred 
and  seventy-fi\e  feet  below  coal  Xo.  S  in  the  vicinity  of  Sprtn.^field,  and 
trom  tw(j  hundred  to  two  hundred  and  ten  feet  below  the  general  sur- 
face level.  A  borinj;-  for  artesian  water  ^,^■as  made  at  Springfield  iu 
bS-"i.s,  and  was  carried  down  to  the  depth  of  nearly  twehc  hundred  feet 
witlujut  tiudiii;;'  water  tliat  would  rise  to  the  surface,  and  the  parlies 
lia\in,u'  the  woik  in  char,i;e  re]iorted  no  coal  below  the  small  seam  thirty 
or  loify  feet  lielcnA'  the  surface,  though  it  was  evident,  from  the  cliaracter" 
of  the  material  brought  np  with  the  san(l-]iump,  that  they  must  have 
jiasseil  througli  from  four  to  five  hundred  h'et  of  Coal  ^Measure  strata. 
Subse(juently,  in  a  boring  at  Ilowlett,  a  six  foot  seam  of  coal  was  found 
at  a  (lei)tli  of  abmit  t«'o  hundred  feet.  A  shalt  was  immediately  sunk, 
and  exiensive  mining  (iperations  ha\('  mccii  carried  on  there  to  the  pres- 
ent time,  'i'lie  boring  at  Springlield  not  only  passed  through  this  seam, 
but  all  those  un(_levla>  iiig  it,  of  wlticli  two  (ir  three  will  probably  be 
found  (if  workable  thickness,  the  men  in  charge  of  the  work  being 
a]ip;ireiitly  entirely  iincdiiscidus  of  the  true  character  of  the  strata 
through  which  their  drill  ]iassed.  If  this  work  had  been  placed  in  the 
hands  of  competent  men,  and  an  a(.-ciuate  journal  of  the  boring  kept, 
we  sliould  now  know  exactly  \\liat  our  coal  resources  are,  \\iiereas 
nothing  was  kiiowTi  in  legard  to  the  development  of  the  lower  coals, 
excejit  from  the  exainiiiations  of  their  outcrops  aloug  the  Illinois  river 
I'jluffs,  until  borings  at  Jacks(.iiiville  and  ( 'Inipiii  showed  the  existence  of 
a  seam  at  those  points  between  three  and  four  feet  in  thickness,  which 
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is  probal)]y  conl  Xo.  ;i  of  the  Illinois  river  sect  ion.  The  dip  of  the  strata 
in  tlie  vicinity  of  Sprinulicld  appears  to  lie  altout  si\  feet  to  the  luile  to 
the  ea.stwai'd,  and  a  boriiis;'  at  J)ecatni-  of  a  little  over  live  hundicd  f(_'et 
in  depth  failed  to  reac'h  Xo.  ,-.  coal.  At  the  depth  of  about  three  hun- 
dred and  forty-iive  teet  tliey  found  a  hard  ;;ra..\-  limestone  eleveu  feet 
six  inches  iu  tluekness,  whieh  I  believe  to  be  the  Carlinville  limestone, 
and  if  so  the  borinu'  would  have  to  be  carried  from  sixty  to  ninety  feet 
further  to  reach  tlie  eoal  that  is  mined  in  this  city  and  vicinity. 

A  section  of  the  Ilowlett  shaft,  gi\'eu  below,  will  sho^^  the  thickness 
and  relative  position  of  the  beds  to  be  passed  through  to  reach  t'oal 
No.  o  in  tlie  central  part  of  this  county,  commencing-  at  the  bed-rock 
below  the  drift : 

Feet.  In. 

Xn.    1.  Gi'ay  saiiily  shale 20 

Xo.     2.  Black  .sbaJe _ 3 

Ifo.     3.     CotilXo.d _ ■_. 

Xo.    4.  Fire-clay _  _ _  _ _  _ _ .  .  _ , i 

Xo.    5.  Iiiiiiule  liniestoLie _..    .    _ 3 

Xo.    6.  Gray  .sanilytoiie _ __..      ___..    .__.,._ 1^ 

Xo.    7.  Sanily  sliules 49        9 

Xo.    8.  Blue  elay  .shale 16        2 

Xo.    9.  Liliie-stone ._. _ 3 

Xo.  10.  Blackahale 1 

Xo.  11."   Coal  Xii.7 0        2 

Xo.  12.  Fire-clay 4        li 

Xo.  n.  Eed  and  blue  shales 11        4 

X^o.  14.  Hard  rock  (lirneatoue  ?) 3        r, 

Xo.  15.  Variegated  .shale.s :i        (. 

Xo.  16.  Limestone 8 

Xo.  17.  Keddish  shale " 

X^o.  18.  Thia  coal  Xo.  6 il        r< 

Xo.  19.  Fiiv-ilay 7        0 

'Xo.  20.  Sandstone  and  shalo 32 

Xo.  2! .  Limestone 1        G 

Xo.  22.  Blaek  shale 2        U 

Xo.  23.  Coa)  Xo.  5 6 

20G       10 

The  next  shaft  sunk  iu  the  •\'icinity  of  Spriugticld  was  that  of  JUr. 
Jacob  Loose,  two  miles  south  of  the  city,  at  the  juuctioiv  of  the  Toledo, 
Wabash  and  A\'estern,- and  the  St.  Louis,  Alton  and  Oliicago  raih'oads. 
Beard  and  Saiid4.'rson's  shaft  is  one  mile  north  of  the  city,  and  Starne 
and  Shutt's  just  west  of  the  city  limits,  on  the  line  of  the  Springfield 
and  Sontheiistern  railroad.  This  last  named  shaft  is  located  in  a  creek 
vallejr,  and  the  coal  was  reached  at  the  depth  of  about  one  hundred 
and  fifty  feet.  All  these  shafts  are  upon  the  same  seam,  \^hicli  averages 
about  six  feet  in  thickness,  with  an  excellent  roof  of  bituminous  shale 
and  limestone. 

Going  west  from  Springfield,  this  seam  gradually  ris(.'s  towards  the 
surface,  and  at  Pleasant  Plains  the  coal  is  found  at  the  depth  of  about 
one  hundred  and  ten  to  one  hundred  and  twenty  feet  below  the  general 
—1-1 
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Niufaoe  level.  Tbc  first  sliaft  sunk  liere,  tliat  of  3r<'Ssrs.  Claiboi'iie  & 
Co.,  is  located  in  tlie  \alley  nf  a  little  l)raii(_'li  al)f)nt  a  mile  nortli  of  the 
Yillagc,  and  the  coal  was  iinicIkmI  at  the  depth  of  about  eighty  feet. 
The  followiiij;'  is  a  section  of  this  shaft; 

Te.H.  In 

Xo.  1.    Drift  clay,  ^vitli  tiiiuliliiiu  niirs.scs  of  limestODe  at  tliM  1  ml  torn 55 

>,'o.  2.    Hard  iivKilliirijuiislJmestoiii- 0        8 

Xii.  :!.    Bluo  slialc - 21 

IN'ii.  4.    BitiimiiiiHis  sliale - 4 

Xu.  1.    Coal - 6 

At  tlie  Pleasant  Plains  sliaft,  a  lialf-mile  east  of  the  village,  tlie  coal 
■nas  found  at  the  deiith  of  about  eighty-three  feet,  passing  throug'h  a 
tliin  seam  at  the  depth  of  forty  five  feet,  wliicli  iirolmbly  represents 
2no.  (i.  The  main  coal  in  this  shaft  averages  about  six  feet  in  thickness, 
and  has  a  good  roof  of  bituminous  shale  and  limestone.  This  shaft, 
like  the  one  north  of  the  \illage,  is  located  in  a  creek  valley  some  thirty 
or  forty  feet  below  the  general  le^el  of  the  adjacent  prairie.  Xo  accu- 
late  .section  of  this  >shalt  was  preserved,  and  I  was  unable  to  learu 
whether  the  liock  creek  limestone  was  found  in  it,  but  it  must  underlie 
the  western  portion  til'  Sangamon  county  at  no  great  deiith  below  the 
surface,  unless  it  has  been  swe[it  away  by  denuding  forces.  All  the 
bxiilding  stone  used  in  the  vicinity  of  Pleasant  I'lains  comes  from  Pock 
creek  in  Menard  county,  and  hein'c  we  may  conclude  that  there  is  no 
outcriip  of  the  lied  iu  Cartwright  township. 

At  Barclay  station,  on  the  (iiliiian,  ("liuton  and  vSpringfleld  railroad, 
a  .shaft  has  recently  been  sunk,  and  the  coal  was  reached  at  the  depth 
ol'  aliout  '2~>0  feet.  For  the  folI(i«ing  section,  furnished  by  Jfi-.  R.  D. 
LAVVKENf']-:,  superintendent,  I  am  indebted  to  I^.  A.  PnxEK,  Esq.,  of 
Hpringiield : 

Seri;„i,   of  l:ilr,-Uni   Cnll  Shiijt  Yvft-  In. 

Yrllmv  clay - 17 

Hardpan 20 

GrayAbalo 10 

CoalXo.9 - 8 

IMieclay 1 

G lay  sliale 70 

Black  slat  1! 4 

C.>al  No  8 2 

Pire  clay --..,- ------- 3 

Blue  filial  B 6 

Hard,  vaiic^atcilroik --    --   5         0 

lllack  slate 1  S 

Coal  .and  rock  mixed I         8 

Fiioclay ..- 2  0 

.-Irayslialo -X 

Coal  (No.  7?) ---- 1 

Filed  y 1         o 

Soft  saiid.Htoue 17 

Black  slate 

(■.vl(Xo.  0  'I    --  I 
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l^-i't.  In. 

Fire  clay -  -  - _ 4 

Uluc  shale _ 16 

S;iutl8tone 10 

Giaysluilo 14 

Hani  linioytono _  _ IS 

Black  sl;\to 4 

CoiilNo.5 _ 6         1 

Firi-fliiy _ 4 

Haul.  iivi\y  rccli _ 8 

Coal  Xo.  G,  -wliicli  i.s  usually  from  thirty-five  to  forty  feet  abme  Xo.  •"), 
and  is  uvuerally  well  developed  iu  1- ultou  and  I'eoria  counties,  has  not 
yet  been  found  in  this  county  of  sufdeient  thickness  to  be  of  any  eco- 
nomic value.  At  Beard  &  Sanderson's  it  was  found  to  be  three  feet 
thick,  on  sinking  the  shaft,  but  on  drifting  on  it,  it  soon  thinned  out; 
and  at  tlie  other  shafts  it  was  only  a  h'W  indies  in  thickness.  When 
well  de\'elo[)ed,  it  altbrds  a  line,  soft,  bright  coal,  free  from  ])yrite,  and 
an  excellent  blacksmiths'  coal.  By  referring  to  the  report  on  Fulton 
county,  in  Vol.  IV,  p.  i*.'!,  of  these  reports,  the  readei-  may  see  thi'  con- 
tinuation of  the  section  from  coal  No.  ~>  to  the  base  of  the  Coal  Meas- 
ures, and  the  relative  position  and  thickness  of  the  coal  seaius  that 
probably  underlay  the  main  coal  now  worked  in  this  county.  The 
limestone  found  in  tumbling  masses  at  the  base  of  the  drift  claj  s  in 
Claiborne  &  Fink's  shaft,  near  Pleasant  Plains,  seemed  to  be  the  same 
rock  as  that  outcropping  on  Bock  creek,  in  Menard  county,  atCogdalc's 
quarries.  This  limestone  is  a  line-grained,  compact,  bluish-gray  rock, 
susceptible  of  a  fine  i^olish,  and  makes  a  beautiful  marble,  of  a.  mottled- 
gray  color.  It  burns  into  an  excellent  white  Cjuicklime,  and  the  quar- 
ries furnish  au  abundant  supply  of  material  for  lime-burning  and  for 
building  stone.  This  limestone  is  usually  from  lOO  to  ll.j  feet  above  No.  ."J 
coal,  though  iu  ]Meuard  county  it  is  only  about  8."i  feet.  I  regard  it  as 
the  stratigraphi(.'al  eijuivaleut  of  the  limestone  at  Lonsdale's  quarries, 
in  Peoria  county,  and  the  Colliusville  limestone,  near  Collinsville,  in 
3]adison  county,  where  it  lies  about  115  feet  attove  the  coal  seam  mined 
at  that  point,  which  is  probably  No.  5.  This  limestone  varies  in  thick- 
ness from  five  to  fifteen  feet,  is  generally  even-bedded  and  in  tolerably 
thick  layers  in  the  lower  part  of  the  bed,  and  thin-bedded  and  nodular 
in  the  upper  ])art,  where  the  bed  is  fully  de\'eloped.  At  the  outcrop  of 
this  limestone  about  a  mile  south  of  the  New  Salem  mills,  in  Menard 
county,  a  huge  cyathophylloid  coral,  sometimes  two  feet  or  more  in 
length,  and  fi'om  two  to  three  inches  in  diameter,  is  quite  common.  At 
the  quarries  neai'  Collinsxille,  we  have  obtained  numerous  specimens  of 
the  Asophyllum  riirlis,  of  White  and  St.  -John,  and  this  is  the  only  locality 
in  the  State,  so  far  as  I  am  aware,  whei'c  this  fine  species  has  been 
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IdUiid.  If  is  ;is.s(iciat<'(!  with  JUUcroiihiiti  carhoDiiri/i,  S.  iKiihicin'inaffis^ 
li.  i<trrciisiiii)i(.'i,  I'lcurotomnrifi  (iriiiirilU'iisis,  S<'lii.~oili>fi,  I'liiii/ontninii  ]\-- 
iiriniKCj  Tlniui  pi'r  ticJi^a  ?  and  I'ytnhxliiK  diKii-nctor.  If  we  divide  tlic  Goal 
Afcasini's  at  all  in  this  t^trdc,  this  liniesloiie  may  \'eiy  properly  be 
iiiclniled  in  the  upper  division,  as  it  eonfaiiis  at  leasf  three  or  four 
NlK'cics  of  fossils  tliat  we  have  not  seen  in  any  lower  hoiixon.  Tiiis 
lii!iesr(iiie  \\ill  prolialtly  l>e,  found  in  the  bed  of  the  ,Sanj;araon  river 
.some\\  lieie  in  Sprinufield  township,  unless  it  has  been  swept  away  by 
erosidii. 

In  the  eastern  portion  of  the  ei unity  rode  ex!)osu_res  are  raiely  met 
with,  and  the  few  tliat  are  to  be  seen  are  mainly  shaly  sandstones  and 
sandy  and  avL;illaeeous  sliales.  W,  the  UK.iutli  of  Clear  creek  some  beds 
of  shaly  sandstone  are,  found,  \\iiii;h  are  probably  the  eijuivali'iits  of  the 
soft  slialy  sandstone  (brininy  the  top  of  the  blufl' on  the  east  side,  of  the 
Saii^;\nion,  near  Howlett. 

There  are  probably  from  se\"eaty-five  to  a  hundred  feet  of  shales  and 
srind:4oiie,  be-lon^ini;'  alvo\e  the  limestones  <in  Snuar  eicek,  which  out- 
crop alon.:^  tie/  breaks  of  the  Sanijamon  lietwei/u  Howlett  and  the  east 
line  of  the  county,  but  the  exposuics  are  so  local  and  widely  se])arated, 
that  no  satisfactory  seel  ion  can  be  made  from  surface  exposures.  They 
include  a  thin  seam  of  coal,  which,  in  the  boi'iny  at  1  »ecal  ur,  was  twelve 
to  hfteen  inches  thick,  and  about  I'oO  feet  lielow  tlie  surface. 

(Jommeiicinji'  at  the  west  line  of  the  connly,  the  nniin  coal  worked  in 
the  shafts  in  San,L;aniou  and  .Macdupin  counties,  wliicli  1  believe  to  be 
Xo.  .'i  of  tlic  .general  sei'tion  of  our  Illinois  <-oals,  is  found  at  the  d<-pth 
of  l-!0  to  I.IO  feet  below  the  j;cneral  jirairie  IcM-l,  and  it  dijis  eastwardly 
at  the  raie  of  about  six  li/et  to  the  mile,  and  in  the  ceidial  portions  of 
the  c(anity  it  will  be  found  from  L'Od  to  -!~il>  feet  below  the  i^cncral  knel, 
and  in  the  eastern  jioition,  from  .'idO  to  400  feet,  to  which  we  nuiy  add 
the  additional  surface  eh'vafion  of  the  eastiaii  jiait  of  the  county.  2no 
borini's  have  yet  been  made  at  any  of  the  coal  shaits  to  deteiiniiie  liow 
many  of  the  seams  undeiia.N  inu  >.'o.  ."">  are  de\clopedin  this  ))ortion  of 
the  State  to  a  snllicient  thickness  to  be  prohtabl^  mined,  but  it  is  prob- 
able there  are  three  or  four  undeila>  iui;'  seaiu^,  that  will  raug<',  from  two 
to  four  icet  in  thickness.  Tlie  supjil^  from  No.  o,  however,  is  so  .^reat, 
that  it  will  probably  lie  many  years  betbre  any  serious  attempts  will  be 
jiiaile  (o  mine  the  lower  scams  in  this  county.  At  every  point  in  the 
county  whcic  a  reliable  borini;'  has  been  made,  or  a  shaft  sunk  to  the 
liori/.on  of  this  cual,  it  has  been  found  well  dc\'elopcd,  beiiii;-  usually 
b-om  fi\e,  to  si'ven  feiH  in  thickness,  with  an  excelliMit  roof  of  bitumin- 
(iiis  shale  and  limestone,  isiine  of  tlie  shaits  in  this  county  are  troubled 
with  water,  and  in  most  of  the  mines  tlie  rooms  are  as  dry  as  an  ordiu- 
ai\-  nnder^rouiul  cellar. 
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Co((I — From  what  appt'nris  on  tlic  loic^oint;'  i):i.u('s,  it  will  be  seen 
that  coal  is  by  far  the  most  important  mineral  r(.'soiirc('  ot  this  comity, 
and  is  destined  hereafter  to  exert  a  very  important  inlliieii(;e  upon  tlie 
industrial  interests  of  its  inhabitants.  The  .i^eiieral  de\-elo[)iueiit  of  the 
industrial  interests  of  a  peoide  is  more  de])endant  ui)on  its  fuel  re- 
sources than  npon  any  other  to  be  found  l>eueatli  the  soil,  and  in  all 
calcuhitions  npon  the  probable  future  wealth  and  prosperity  of  a  com- 
munity, an  abundant  and  elieap  snjiply  of  coal  must  form  one  of  the 
essential  elements  to  be  taken  into  acconnt.  j\bire  especially  is  that 
the  case  in  this  N\'estern  country,  where  a  comparatively  le\el  surface, 
and  consc(|uentl\'  sluu-.nish  streams,  furnish  no  water  power  of  any  value 
for  manufacturing'  purposes.  The  value  of  the  coal  deposits  of  this 
State  can  hardly  be  estinnited  in  dollars  and  cents,  ami  the  mi^lity 
intiuence  they  are  destined  to  exert  npon  the  future  wealth  and  pros- 
perity of  its  inhabitants  can  scurcelj'  be  o\erestimate(l.  We  have 
a  soil  of  unsurpassed  fertility,  producing  annually  large  crops  of  all  the 
cereals  grown  in  a  temperate  climate;  \\  (indcrfnlly  ])rodncti\e  in  the 
grasses  most  conducive  to  the  gi'owth  of  stodc  and  the  production  of 
wool;  and  beneath  the  snrface  ^^'e  lind  stored  away  inexhaustible  sup- 
plies of  fuel,  for  niaiiufactnring  dieaply  all  the  jiroibicts  of  our  o«ii 
soil,  and  also  for  smelting  the  iron  and  otlier  metallic  products  of  ad- 
johiing  and  less  finored  States. 

The  coal  seam  now  worked  in  the  shafts  in  this  county  will  furnish 
at  least  Ave  millions  of  tons  of  coal  to  e\ery  sipuire  mile,  or  section  of 
land  in  the  county,  and  that  is  jirobably  less  than  one  half  the  full 
resonrces  of  the  county  in  fossil  fuel.  There  are  certainly  four  seams 
in  other  jiortions  of  the  State,  which  underlay  tlie  main  coal  worked  in 
this  county,  liaviiig  an  aggregate  thickness  of  about  twehe  feet  of  solid 
coal,  and  there  can  l)e  no  reasonable  doubt  but  some  of  them  wdl  be 
found  here  thick  enough  to  work  when  the  one  now  mined  is  exhausted. 
With  such  fuel  resonrces  at  command,  there  is  no  reason  why  Central 
Illinois  sliould  not  become  a  great  center  of  iron  manufacturing  inter- 
ests, for  it  seems  to  be  a  well  settled  proposition  that  it  is  cheaper  to 
transport  the  ores  to  the  fuel,  than  the  fuel  to  the  ores.  "\A'e  Imve  the 
fuel  in  almost  inexhanstible  quantities,  and  by  the  improved  methods 
of  smelting,  our  coals  are  equal  in  value  to  the  block  coals  of  Indiana, 
and  ]io  good  reason  can  be  assigned  why  this  portion  of  the  State 
should  not  soon  become  as  noted  h)r  the  production  of  iron  and  steel  as 
it  now  is  for  l)eef  and  corn.  Located,  as  it  wer(_',  midway  b(_4\\'een  the 
great  iron  ore  deposits  of  Michigan  and  Wisconsin  on  the  north,  and 
those  of  ^Missouri  on  the  south,  they  mnst  e\-entually  become  tributary 
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to  Illinois  lor  tbe  incuiis  of  reudeiiug  their  vast  deposits  of  iron  avail 
al>le  as  a  \ydvt  of  tlie  ureal  industrial  resonrces  of  the  West. 

Spriiigtield,  with  its  system  of  railroads  ladiatiiig  i"  all  directions,  is 
favorably  located  as  a  center  of  important  ii'on  and  steel  niannfactuiing 
interests,  and  it  only  ri-qnircs  that  a.  knowlcilge  of  the  resources  and 
facilitii's  herr  existing  should  be  generally  disseminated,  to  concentrate 
here  the  capital  and  skill  rei|uired  for  such  enterprises. 

Ilid/diiig  iSfoiir. — The  central  and  westi'i-n  i)Ortions  of  the  cDunly  are 
tolei'ably  well  snpjilied  with  both  liniestoiie  and  sandstone  for  ordinaiy 
liuilding  i)urposes.  The  limestone  on  Sugar  creel;,  from  which  trie  ma- 
terial f(ir  Ihe  <ild  State  House  was  obtained,  is  a  durable  stone  when 
laid  in  a  dry  wall,  but  splits  into  thin  fragments  if  subjected  to  the 
combined  influences  of  frost  and  moisture.  The  bed  is  from  four  to  six 
feet  in  thickness.  It  outcro]is  on  all  the  tributaries  of  the  Sangaimm  in 
the  sduth  jiai't  of  the  (/ounty,  and  on  Sugar  I'leek  it  is  met  with  at  inter- 
vals horn  the  hiid,i;e  north  of  ^'irden,  where  the  quarries  arc  located, 
near  the  .Macoupin  county  line,  to  Cmw's  mill  six  )uil(,'s  south  of  Spriug- 
tield. 

The  best  sandstoni'  in  the  county  for  building  material  is  that  under- 
laying the  little  coal  (No.  .s)  of  the  general  section,  but  in  the  section  i_)f 
the  formations  outcro])piiig  in  this  cimnty.  gi\"en  on  page  ■iltii,  it  i,s  num- 
Tiercd  11.  Its  entire  tliickness  is  about  sixty  feet,  but  only  the  middle 
jioition,  some  twenty  feet  or  nuire  in  thickness,  where  the  hncrs  are 
from  ,six  inches  to  two  feet  thick,  can  be  sately  used  for  a  building  stone. 

At  Car])enter"s  mill,  and  at  soiiu'  of  the  outcroi>s  west  of  the  city  of 
S]>rini; field,  e\tensi\(>  quanies  hasc  been  o])ened  in  tliis  sandstone,  and 
•\\iien  cai'elidly  selected  it  is  a  tolei'ably  good  building  stone.  _.Vt  some 
of  the  ijuarries  the  rock  is  partl\'  (■oncretionary,  the  concretions  in  sonu' 
cases  being  iiom  six  to  eight  feet  in  diameter,  and  exceedingly  hard. 
Other  beds  of  sandstone  ap])ear  in  local  ontcro))s  at  \'arioiis  points  in 
the  <'ounty,  and  fni'uish  smne  mateiial  suitable  for  cellar  walls,  etc.,  but 
ar(^  of  only  local  value. 

JjliiienUiiif  for  Jjiiiir. — 'I'lie  best  material  for  lime  burning  is  to  ln'  ob- 
tainecl  from  the  upper  IiimI  of  limestone  <ai  Sugar  creek,  north  of  \'irden, 
wliere  a,  lime  kiln  was  formerly  lo;Mted.  The  bed  at  this  i)oint  is  from 
ten  to  twelve  feet  in  thickness,  the  up]>(M'  part  being  nodular  and  frag- 
nient;iry,  and  the  louer  |)art  even  bi'dded  in  layers  from  four  to  twelv(» 
inches  thick.  Tlie  upper  part  woidd  furnish  an  cxci'Uent  macadamizing 
material  foi'  common  roails,  lit  foi  iiiimediate  us(\ 

(h'lirc  ami  Irou  <)r<\ — On    ^Ir.  I)a\id   Millei's  farm,  four  miles  south 
east  of  Springfield,  in  a  cut  on  the  Springtield  and  Sonth-eastern  rail- 
road,  a  l)ed  of  bro^\■n    oclire  was    exposed   about   litteen  feet  below  the 
surface.     It  jiro^'ed  to  lie  of  good  quality,  and  was  used  by  him  in  paint- 
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iiig  SOUK'  portions  cif  liis  il\velli:i,if  house,  but  appcariMl  lo  bo  only  a  local 
deposit  of  no  great  extent.  It  probably  originated,  like  the  coininou 
bog  ores,  from  ferruginous  spruigs,  and  like  them  it  is  only  a.  local  de- 
velopnuMit. 

tSidul  and  Cliii/. — These  materials  are  abundant,  the  loess  clays  and 
sub  soil  furnishing  them  o\-er  lunirly  all  the  uplands  in  the  county,  and 
excellent  cherry  brick  can  be  mauufactured  abundanlly  in  esciy  neigh- 
borhood in  the  county. 

*S'(((7  and  Af/ricitllnre. — This  county  ranks  among  the  \ery  best  in  Cen- 
trel  Illinois  as  an  agricultural  rei;ion.  Its  sniface  is  largely  composed 
ot  broad  stretches  of  nearly  level,  or  gently  rolling  prairies,  separated 
by  considerable  belts  of  excellent  timber  along  the  streauis.  There  is 
but  little  broken  land  in  the  county,  and  that  is  mostly  coutined  to  the 
bluffs  of  the.Saugamon,  along  its  louver  course  in  this  county,  h^ast  of 
Hewlett,  the  bluffs  are  comparatively  low,  and  slope  gradually  up  to  the 
level  of  the  adjacent  prairie.  Tlie  soil  upon  the  prairie  is  a  rick  black 
loam,  highly  productive,  and  yields  annually  large  crops  of  corn  and 
all  the  cereals  adapted  to  the  climate.  It  is,  however,  most  decidedly 
a  corn  producing  and  stock  growing  region,  and  these  are  the  principal 
agricultural  products  of  this  county. 
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PREFATORY    NOTE 


At  tlic  time,  tlie  plates  for  this  voluiae  were  prepared,  it  was  intended 
that  tlie  descriptions  we  had  aheady  ixiblislied  in  the  Proeeediugs  of 
tlie  IMiiladelphia  Academy  of  ^Natural  Scieuc'e  should  be  thoroughly 
revised  before  publication  in  this  report,  and  that  all  the  specit^s, 
(■s|>eeially  of  crinoids,  already  described  by  others,  and  now  illustrated 
from  far  better  specimens  than  those  orig-jnally  studied  l>y  the  authors 
of  the  species,  should  also  be  tliorou.uhly  described  and  their  affinities 
discussed;  but  owing  to  the  unfortunate  illness  of  ^Mr.  ^Ieek,  I  have 
lieen  deprived  of  his  assistance  in  thus  prepariiii;-  the  whole  for  tlie 
press,  and  riiy  own  time  bein.u'  otherwise  employed,  we  have  l)ecn  com- 
pelled to  dci>art  frc^m  the  oiiginal  design,  and  to  republish  many  of  the 

descriptions  without  revision. 

A.  H.  W0KTIIE^'. 


LOWER  CARBONIFEROUS  SPECIES. 


FOSSILS  OF  THE  BURLINGTON  GROUP. 


EOHINODERMATA. 


is'OTES  OX   THE  STKUCTUEE  AND  HADITS  OF   THE  rAL.E- 

ozoic  o];rxoii)EA. 

];y  F.  B.  jMeek  A^'D  A.  H.  Worthbn. 

(FvDecedings  Acad.  Nat.  Sriein-c,  Pbiladdiihia,  lS*i8,  p,  323,  et.  seq.) 

Through  the  kindness  of  Mr.  Oiiahles  Wachsmuth,  ol'  Barliugtou, 
Iowa,  we  have  recently  had  an  opportunity  to  exauiiue  some  unique  and 
exceedingly  interesting  specimens  of  Cavboniferou.s  Criuoids,  showing 
parts  of  the  structure  of  these  animals,  in  some  instance.s,  never  before 
obser-\-ed,  so  far  as  we  are  at  this  time  informed.  In  a  fc\\  instances, 
these  specimens  sho\^'  inteiual  organs  entirely  free  from  the  matrix,  and 
although,  like  all  the  other  solid  parts  of  tliese  curious  creatures,  com- 
posed of  numerous  calcareous  pieces,  really  surpassing  in  delicacy  of 
structure  the  finest  lace-work,  and  so  frail  that  a  touch,  or  even  a  breath, 
might  almost  destroy  them.  Some  of  these  specimens  we  propose  to 
notice  here,  but,  before  ]Droceeding  to  do  so,  we  avail  ourselves  of  this 
opportunity  to  express  our  thanks  to  Mr.  AVachsmuth  for  the  zeal,  in- 
dustry, skill  and  intelligence  he  has  brought  to  bear,  in  collecting  and 
preparing  for  study,  such  an  unrivaled  series  of  the  beautiful  fossil 
Orinoidea  of  this  wonderfully  rich  locality.  Some  idea  of  the  extent  of 
Lis  collection  of  these  precious  relics  may  be  formed,  when  we  state 
that  of  the  single  familj'  Actinocrinida'  alone,  after  making  due  allow- 
ance for  p)robab]e  synonyms,  he  must  have  specimens  of  near  150 
species,  or  perhaps  moie,  and  many  of  them  showing  the  body,  arms 
and  column. 
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It  is  also  due  to  Mr.  AV.vciismuth,  that  we  should  state  here  that  he 
is  not  a  mere  collector  only,  but  that  he  understands  what  he  collects, 
and  knows  just  what  to  collect,  as  well  as  how  to  ci>llect. 

Itclow  wc  ii'wv  snlistantially  some  not(;s  ot  obser\  ations  made  in 
his  collection,  followed  l>y  souie  reuiarks  on  other  specimens  at  Spriug- 
lield  : 

1.  f^fiiibaihocriniis,  Phillips.  Some  of  Mr.  "WAcns^iT'Tii'rt  specimens 
of  a  species  of  this  j^cnus  show  that  it  is  provided  with  a  long,  slender, 
])ilK'-stem  like  ventral  tuhi'  or  proi>of.cis,  apparently  equaling  the  arms 
in  length.  Also,  that  a  doulile  row  of  niinute  alternating  marginal 
pieces  extends  np  within  the  aiidadacial  fnrro\^  s  of  the  arms,  appa- 
rently all  their  lengtli.  A\'i'  ar(^  not  aware  tliat  these  cl]a)-acters  have 
'oeen  hitherto  noticed  in  any  of  the  publications  on  this  genus.  It  will 
Ik;  sei'ii,  however,  farther  on,  that  minute  mar.ninal  pieces  probably  oc- 
cupied the  furrows  along  the  inner  side  of  tin.'  arms  of  other  types  of 
Crinoidea,  as  well  as  this. 

2.  Giniidstcroidocriitiis,  fjym  and  Casseday.  Some  unusually  fine 
specimi'iis  of  tlie  tyjiical  si)ecics  of  this  genus  (G.  tuhvnisiis)  in  Mr. 
Wachsmt'ThV  collection,  from  C'rawfords\'ille,  Indiana,  show  the  sleJider 
]ieii(lent  arms  nuich  moic  distinctly  than  -any  we  had  hefore  seen,  and 
from  these  it  seems  evident  that  tliese  arms  are  stouter  than  we  bad 
sui)posed,  and  that  there  are  not  more  than  five  or  six  of  them  to  each 
of  the  ten  openings.  In  the  speciiiieu  fi.^ined  by  us  ou  page  --0  of  the 
second  volume  of  the  Illinois  re])orts,  tliese  arms  were  only  imperfectly 
seen  by  working  away,  with  great  difliculty,  the  hard  matrix  between 
two  of  the  jiroduced  rays  of  the  vault,  which  we  have  termed  pseudo- 
brachial  ai)i)endages,  or  false  arms.  In  clearing  away  the  matrix  of  this 
sjiecimcn,  we  had  cut  just  far  enough  to  expose  the  edges  of  the  arms 
on  each  side  of  the  deep  ambulacial  furrow,  so  that  ^■ach  of  these  edges 
presents  the  appearance  of  being  a  separate  and  distinct,  very  slender 
ai-m,  composed  of  a  single  series  of  iiieces,  and  without  any  ambulacral 
furrow  on  the  outer  or  ventral  side  ;  whereas  there  is  a  well-deftned 
ambulacral  furrow,  bearing  tlie  tcntacula  along  its  margins,  on  the 
outer  side  of  the  arms,  and  when  the  matrix  is  remo\-ed  from  these  am- 
bulacral fiurows,  the  arms  can  bi;  seen  to  be  comjiDsed  each  of  a  double 
series  of  small  alterimtel\'-arranged  pieces.  It  is  barely  possible  that 
in  sjieeimens  of  this  s])e,cies  with  the  arms  pcffcctJn preserved ,  that  the 
aml)ulacral  furrows  may  be  oovercjil  on  the  outer  or  ventral  side  by  a 
double  series  of  alternating  pieces,  and  that  the  tentacula*  may  connect 

'  We  use  the  Im-ih  ti'ul.ariila  heir  in  the  sense  it  tsi  generallv  used  by  PalasoiitnloiiisU.  witli  refer- 
ence to  the  (liliiMte  pinULtl:e  along  the  arm^^  nt  Crinoiils,  and  nf  course  not  as  applyiuu  tn  the  minute 
flesliy  ni^ans  alon^:'  the  ambnlaeral  furrows,  usually  cernieil  tentacles  by  those  who  have  iuvestiaated 
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witlj  little  oiiiMiiijgvS  nloiig  each  iside,  tlumgh  there  eertaiiily  (ijijintr  to  he 
only  open  furrows  in  the  (siiccinicns  exauiineil. 

It  is  worthy  of  note,  in  this  eonnection,  that  there  certainly  are 
species,  agreeing  exai'tly  in  all  olher  known  characters  with  this  <;'enns, 
that  have  no  open  fnrrow  along  the  onteror  ventral  side  of  the  arms, 
M'hich  are  distinctly  seen  to  be  ronud  on  the  outer  side,  and  show  there 
a  double  si'ries  of  interlocking-  pieces  along  their  entire  length,  wJiile 
the  tentacula  connect  along  the  inner  or  under  side,  as  the  arais  are 
seen  hanging  down.  This  is  clearly  seen  to  be  the  case  in  a  hiMiutifnl 
specimen  (if  G.  fi/piis  {^^Treiimtocriniis  tjJ2)i(s,  Hall)  in  Mr.  WAriis.uiTH's 
collection,  and  we  can  scarcely  doubt  that  in  this  si)ecics  there  is  an 
open  furrow  on  the  inner  (under)  or  dcu'sal  side  of  the  arms.  II'  not, 
the  arms  must  be  tubular,  in  conse(|aeuce  of  having  the  ambulacral  canal 
enclosed  all  around,  excepting  at  the  points  where  the  tentacula  con- 
nect along  each  side. 

3.  <'ii((th(ierinns,  ]\liller.  Specimens  of  this  genus  showing  the  \aidt 
(more  properly  the  ventral  disc)  have  very  rarely  been  seen.  In  ICnghmd 
a  few  examples  have  been  found,  and  these  have  been  snpi)osed  ii) 
show  tw(.i  openings,  one  central  and  another  lateral ;  the  latter,  accord- 
ing to  Prof.  PniLU'i'S'  and  3Ir.  ArsTi>;\s  figures,  bcinu'  provided  w  itii  a 
slender  marginal  tube,  or  so-called  proboscis.  Some  of  ]Mr.  A\'ACii- 
SMUTii's  specimens,  however,  of  C.  maJvacetts  and  ('.  Lurviisis,  Hall, 
showing-  the  vault,  have  led  ns  to  doubt  the  existence  of  a  central  o])cn- 
ing  in  the  \a.ult  of  this  nenus,  when  the  specimens  have  this  part  entire. 
The  s])ecimen  of  G.  malr((cciis  shows  the  remains  of  the  usual  narrow 
lateral  jjroboscis,  and  also  has  an  opening  in  the  middle  of  the  vault, 
but  from  the  appearance  of  this  opening,  as  well  as  from  the  structure 
of  the  vault  of  a  specimen  of  C.  Iuln'll^<l^:,  in  which  this  opening  is 
closed,  we  can  scarcely  doubt  that  it  was  also  closed  in  the  specinu'ii  of 
('.  Malraci'tif^,  when  entire,  t  The  remaining-  iiarts  of  the  "s-ault  of  the 
C.  malciurus  mentioned  consist  of  only  fi\'e  comparatively  lar,i;e  jiieci's, 
alternating  with  the  upper  inner  ed;;es  of  the  first  radial  pieces — the 
one  ou  the  anal  side  being  larger  than  the  others,  and  forming  the  base 
of  the  inner  side  of  the  proboscis.  These  five  pieces  connect  with  each 
other  laterally,  and  extend  inward  some  distance,  but  not  so  far  as  to 
meet  at  tlie  center,  where  there  is  a  sub-semicircular  opening,  nearly  as 
large  as  that  in  the  remaining-  base  of  the  pi'oboscis.  Along  each  of 
the  sutures  between  the  five  vault  pieces  mentioned,  a  comparatively 
large  furrow  extends  inward  from  each  arm-base  to  the  central  opening. 
These  we  regard  as  continuations  of  the  ambulacral  furrows  fi-om  the 
arms,  though  there  is  also  a  minute  oi>ening  at  each  arm-base,  passing 

tSi-e  jilatBfl,  fig.  14, 
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(lircclly  (lowinvard  into  tli(/  ciU'ity  (if  tlic  body,  \\liich  was  jirolnibly  for 
tlic  i>iissai;x'  of  the  iiriii-inu.scl(^s. 

Jjookiii;;- at  this  spcciuK'U  alone,  one  -would  naturally  sniiposc  there 
must  ha\e  been,  during  the  hfe  of  the  animal,  two  distinet  o])eninys  in 
the  vault,  as  ajipears  to  lie  the  ease  in  the  si)er.inien  of  C.  phoiiis,  j'NFiller, 
figured  by  Professor  J'liiLLirs  and  Mi.  ArsriN.  I'.iit  on  examining 
the  specimen  of  ('.  loireiisis  mentioned  aliove,  ii\  e  find  that  it  sliows  the 
base  ot  (he  small  lateral  proboscis,  with  the  tive  princijial  vanlt-iiieces 
alteiiiating  with  the  tirst  radials  (the  one  on  the  anal  side  bi-ing  lai'gcr 
than  the  others),  and  the  same  aud>ulacral  furrows  ext(_-nding  inwards 
fr<iui  the  arm-bases,  all  exactly  as  iu  the  C.  indiracnis.  iUit  liere  we 
tind  the  central  ii|Maiiiig  undoubtedly  closed  by  several  \'ault  pieces, 
while  the  ambulacral  turrows,  extending  inward  tiom  the  arm-liases, 
])ass  in  undei'  these  cential  pieces,  and  are  themselves  occupied,  or  cov- 
ered, by  a  iloable  siM'ies  of  alternating,  \ery  minute  ]iieces,  which 
proba,bly  also  extend  on  all  the  way  up  the  ambulacral  tiirrows  of  the 
arms  as  niai-iiinal  ]iieces.* 

From  <iur  examinations  of  these  two  specimens,  wiiich  are  the  only 
examples  of  the  genus  we  ha\'e  seen,  showing  tlie  \"ault  pieces,  and 
seem  to  be  ty|iii"il  forms  of  the  genus  in  all  other  lespects,  \m'  are 
strongly  inclined  to  think  the  specimen  of  C.  pluiins^  tigured  li\-  Piiif. 
TlIILLirs  and  .Mi-.  AI'STIN,  has  had  these  central  \ault  pieces  renuned 
by  some  accident.  The  fact  that  these  pieces  in  the  sjiecimen  examined 
b.\  us,  in  Mr.  ^\'Ae[IS3r^'|■ll's  cobection,  seem  not  to  be  deeply  implanted 
between  the  live  larger  surroundini;  pieces  mentioned,  but  I'atlier  rest, 
as  it  weie,  partly  upon  the  nanow  bcN'elled  points  of  tlie  inner  ends  of 
the  latter,  lii;tween  the  ambulacral  furrows,  so  as  to  allow  r<ii.im  for 
lliesc  furrows  to  pass  undei',  would  render  them  less  firm,  and  more 
liable  lo  ))e  remo^(■d  liy  any  ai.'cident,  and  may  possil)l\-  ac(,'ount  for 
tlieir  abseiu'c  in  tiic  Englfsh  specimen  mentioned. 

Iu  regard  to  the  pieces  covering  the  central  part  of  the  \ault,  and 
which,  from  tlie  way  they  aj-e  arranged  for  the  andndacral  furrows  to 
2)ass  under  them,  were  ai)[iarently  more  liable  to  be  remoxiMl  than  the 
others,  \Ye  would  remark  that  they  dunol  pres(_'ut  the  ]irominent  ap- 
peaiance  and  uniformity  of  size  and  torm  of  the  mo\alile  pieces  com 
]»osiug  what  is  often  called  the  o\arian  pyramid  in  Ihi'  Oystid.s,  but 
ceitainly  ha^e  all  the  appearances  of  true  lixed  vault  ]iieces,  and 
scaicely  jirojeet  above  the  others  surrounding  tliem.  ('ouse(juently  we 
cannot  believe  it  at  all  probable  that  this  genus  had  a  central  mouth, 
oi)ening  directly  through  the  \'ault,  though  its  ambulacral  canals  e\  i- 
deidly  converged  from  the  arm-bases  to  the  middle  of  the  \'ault,  partly 
abo\('  the  outer  vault  iiieces,  and  under  those,  composing  the  middle  of 

S.T|,l;,lr  (I,  li-.  13. 
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flie  vault.  Tliat  tliesc  liiriows  teniiiiiaU'd  at  tlio  cntiaiico  n\'  tliii  ali- 
inentajy  caual,  uuder  tlie  u)iddle  of  the  vault,  as  tlHi.sc  of  (Jutntitvld 
convcise  to  the  mouth,  iu  tlu'  same  central  position,  is  liij;ldy  ]ii()l)al)le; 
and,  as  will  be  seeu  further  on,  we  are  much  inclined  to  believe  that 
the  minute  orj^auisms  upon  \\hich  Ave  are  led,  from  aiialof^y,  to  think 
these  animals  subsisted,  were  ('omcyed  to  tiie  entrance  of  tlie  alimen- 
tary canal  alouj;-  the  ambulaeral  furrows,  without  the  agency  of  any 
i)roper  mouth,  openini''  directly  through  the  vault.  Hence  we  think  it 
probable  that  the  small  tube,  usually  called  the  proboscis,  situated  nea.r 
the  posterior  side  of  tlie  ventral  disc,  rather  corresponds  to  the  tubular 
anal  opening  similarly  situated  in  Coiiiatula  Me<lifcrraiic((. 

From  our  descrix)tion  of  the  vault  of  these  species,  it  will  be  seen  to 
present  considerable  similarity  to  that  of  CniUilovriiiu.s  ntij<}.siis,  excei)t- 
ing  that  in  that  genus,  owing  to  its  great  number  of  arms,  the  ambula- 
eral furrows,  or  canals  bifurcate  several  times  between  the  middle  of 
the  vault  and  the  arm-bases,  while  in  Crofdiocriniis  there  is  no  lateral 
proboscis,  nor,  apparently,  even  any  visible  opening,  judging  by  the 
figures  we  ha\e  seen,  though  we  suspect  it  may  have  a  small  opening 
at  the  periiihery  of  the  ventral  disc,  on  the  posterior  or  anal  side.  In. 
the  group  of  depressed  Plahjci-iui  for  which  Troost  i:iroposed  the  name 
Ctipella'crinHS  we  observe  a  somewhat  similar  vault,  at  least  iu  some  of 
the  species ;  also  in  Cocajcrinus.  In  such  forms  there  would  seem  to  be, 
as  it  were,  an  intermediate  gradation  between  the  modern  Crinoids  and 
the  prevailing  Palteozoic  types,  as  has  been  pointed  out  by  Mr.  Billings. 

4.  Convolnted  suppurt  of  the  digeiiiire  sad',  in  the  Actiiiocrinida'. — The 
presence  of  a  large  convoluted  body,  resembling  in  form  the  shell  of  a 
Bulla  or  Scaphander^  within  the  body  of  several  types  of  the  Actinocrl- 
nidcc.  was  noticed  by  Prof.  Hall,  in  Vol.  XLI,  p.  261,  of  the  Am.  Jour. 
Sci.,  iu  1866,  though  he  made  uo  suggestions  there  in  regard  to  the 
functions  it  probably  performed  in  the  internal  economy  of  these  ani- 
mals. In  the  second  volume  of  the  Illinois  Geological  Beports,  pub- 
lished soon  after,  we  figured  on  page  191,  a  specimen  of  Strotocrimis, 
with  this  body  seen  in  place,  and  stated  that  we  regarded  it  as  having 
been  connected  with  the  digestive  apparatus  of  the  animal. 

Both  in  Prof.  Hall's  and  our  own  remarks,  this  organ  was  spoken 
of  as  a  convoluted  plate.  This,  however,  we  now  know  is  not  strictly 
correct;  for,  although  composed  of  hard  calcareous  matter,  and  in  some 
species  somewhat  dense  in  structure,  it  seems  to  be  always  constructed 
of  a  great  number  of  minute  pieces,  and  generally  has  a  more  or  less 
open  or  porous  texture  ;  while  in  some  cases  it  presents  the  appearance 
of  an  exceedingly  delicate  net-work.  It  seems  never  to  be  attached  to 
the  bottom  of  the  visceral  canity,  though  it  extends  down  nearly  to  the 
bottom.     It  is  open  at  both  ends  (the  opening  at  the  lower  end  being 
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generally  smaller  tliau  the  other),  ami  is  iilaced  with  its  longer  axis 
nearly  so  as  to  coiiieidc  with  that  of  the  liody  (if  the  (.'rinoid.  In  some 
species  it  is  more  or  less  dilated  at  the  u]i]>rr  end,  while  in  others  it  is 
eontraeted  at  both  ends,  so  as  to  jiicsent,  as  above  stated,  the  form  of 
the  shell  of  a  i'i( //(•(.  It  has  apparently  no  eolnmella,  bnt  is  more  o]- 
less  loosely  eoiivdluted,  with  a  spiral  ridge  descending  the  interior,  and 
sometimes  anotl.er  ascending  the  exterioi-.  Its  walls  are  generally  of 
moderate  thickness,  bnt  they  often  api)ear  to  betliii-ker  tlian  natural, 
in  consequence  of  the  presence  of  inoiganie  inerustations  of  calcareous 
or  sdicious  matter,  which  also  disi^uise  its  real  structure. 

lu  BatocriuiiN  Vcyncuilianit.s,  t  Shumard,  this  liody  is  narrow  below, 
and  sub-cyliudrieal  above  to  the  to]),  which  is  slightl>-  dilated.  The 
small  ojieiiing  at  the  lower  end  has  a  thickened  rim,  whiidi  passes 
around  spirally,  so  as  to  ascend  the  outside,  as  a  rather  stout  ridge,  all 
the  way  to  the  toj),  making  nearly  two  turns,  and  a]ii)arently  also  form- 
ing a  rim  partly  around  the  to]).  The  surface  of  the  whole  organ,  as 
well  as  of  its  external  spiral  ridge,  has  the  usual  rough  appearance, 
and  ^^hen  fragments  of  it  are  held  up,  so  as  to  be  examined  by  trans- 
mitted light,  through  a  ,uood  po<-ket  glass,  it  is  seen  to  be  composed  of 
a  great  number  of  very  minute  polygonal  pieces,  varying  somewhat  in 
form  and  size.  "When  these  ])ieees  are  examined  under  a  magnifier,  by 
reflected  li.uht,  they  show  shining  facets,  like  crystals,  though  tlKl'y  are 
evidently  not  siufaee  incrustatioiis,  but  actually  compose  the  walls,  or 
s\d (stance  of  the  oigau  itself  ^"o  pores  or  meshes  were  observed  piass- 
ing  through  the  walls  of  this  organ  in  this  species,  in  which  it  appears 
to  be  more  than  usually  dense. 

In  another  specimen  in  3Ir.  Waciismitii's  collection,  apjiarently  of 
Acfiiiiicrunin  prohosv'KluiViK,  *  this  (agan,  as  seen  with  one  or  more  of  the 
outer  turns  removed,  has  an  oval  or  snbellii)tic  form,  being  contracted 
and  twisted  at  both  ends,  so  as  to  present  very  nearly  the  appearance 
of  the  shell  of  some  species  of  Ornhun.  Its  walls  are  quite  thin,  and 
seem  to  form  moie  convolutions  than  in  any  other  species  in  which  we 
have  had  an  opi)ortunity  to  examine  it.  As  seen  l>v  the  aid  of  a  mag- 
nilier  by  transnntted  light,  it  presents  a  very  beautiful  aii]>earanue, 
being  c()mposed  of  a  gi'eat  nuud)er  of  minute  pieces,  with  immtrous 
openings  passing  through  between  them.  The  little  jiieces  and  the 
openings  between  them  are  of  nearly  uniform  size,  and  arranged  so 
that  there  are  usuady  one  or  two  of  the  former  intervening  between 
any  two  of  the  openings. 

Another  of  ]\Jr.  A\'A('iiis:in 'J  ]i"s  sjiecimens  of  Actiiiticriiiii.s  securis, 
Ilall,  has  one  side  of  the  body  removed  so  as  to  show  about  two- 
thirds  of   the  convoluted    organ,  the  upper  part  of  which  is  broken 

*  See  plalr  3,  li,!;.  1  i  Sit  Jjlati-  9,  liii.  I>. 
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a\Yay.  Tlie  i)arl  reiuaiiiing  has  a  short,  wide,  subcniiiulrical  ioiiii, 
with  a  ratliei'  broad,  obli(inel,v  truncatod  h)\ver  end,  which  is  not  taper- 
lug,  as  in  tlie  other  species.  Under  a  magnifier  it  is  seen  to  be  coni- 
poscd  of  an  extremely  flue  uet-work,  far  surpassing,  indeed,  in  delicacy 
of  structure,  the  fluesc  laces  that  it  is  perhajis  within  the  i^owcr  of  human 
skill  to  fabricate;  and  as  it  is  entirely  free  from  any  surrouuding  matrix, 
except  at  one  side  below,  the  specimen  lias  to  be  handled  with  great 
care,  as  a  mere  touch  of  this  delicate  part  would  i)robably  cause  it  to 
fall  into  hundreds  of  minute  fragments.  On  examining  it  under  a  mag- 
iiifler,  the  little  bars  of  which  it  is  composed  are  seen  not  to  intersect 
each  other  at  any  uniform  angle,  but  anastomose,  so  as  to  impart  a 
kind  of  irregular  regularity,  if  we  ma}-  so  speak,  to  the  form  and  size 
of  the  meshes.  Of  these  little  liars  there  are  two  sizes,  the  larger  form- 
ing the  larger  meshes,  while  within  the  latter  a  smaller  set  of  processes 
extend  partly  or  entirely  across,  so  as  to  form  more  minute  meshes ; 
file  whole  presenting  a  beautiful  appearance,  of  which  it  would  be  diffi- 
cult to  convey  a  correct  idea  hy  a  mere  description  alone,  without  the 
the  aid  of  tigures. 

From  analogy,  judging  from  what  is  known  of  the  internal  structure 
of  the  recent  genus  GomatuJa,  in  which  several  authors  have  noticed  a 
reticulated  calcareous  structure  secreted  within  the  tissue  of  the  softer 
parts  of  its  alimentary  canal,  we  may  infer  that  this  con\-oluted  organ 
was,  as  it  were,  a  kind  of  frame  work,  secreted  for  the  support  of  the 
digestive  sack,  which  was  probably  more  or  less  convoluted  in  the  same 
way  ill  many,  if  not  all  of  the  Palaeozoic  Grinoids,  though  not  appar- 
ently, in  all  cases,  endowed  with  the  power  of  secreting  a  sui3S[cient 
dense  structure  of  this  kind  to  leave  traces  of  its  existence  in  a  fossil 
state. 

So  far  as  we  are  at  this  time  informed,  this  organ  has  yet  been  very 
rarely  observed  in  any  other  family  than  the  Actinocrinida',  though  it 
was  probably  more  or  less  developed  in  various  other  groups.  In  one 
instance  ilr.  Wachsmuth  found  it  in  a  Platycrinvs,  but  here  it  seems 
to  be,  in  the  S]5ecimen  found,  merely  a  spongy  mass,  not  showing  very 
clearly  the  convoluted  structure.  Some  traces  of  what  was  supposed 
to  be  something  of  this  kind  were  also  observed  by  him  in  one  of  the 
Blastoids. 

.5.  Amhnlmral  auuds pasfiing  luuler  the  vault  in  the  Actinocrinidw.  In 
the  third  and  fourth  Decades  of  descriptions  and  illustrations  of  the 
Canadian  Organic  Remains,  Mr.  Billings,  the  able  paheontologist  of 
the  geological  survey  of  the  Canadian  provinces,  gi^-es  some  highly 
interesting  and  instructive  remarks  on  the  ambulacral  and  other  open- 
ings of  the  Paheozoic  Ciiuoids.  In  these  remarks  he  noticed  at  length 
some  striking  ditt'erences  between  the  vault,  or  ventral  disc,  of  these 
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older  types,  and  tliat  of  the  few  living  examples  of  this  extensive  order 
of  auiinals.  That  is  he  notin/d  the  facts  that  while  in  the  living  CUnna- 
litl'i  and  rviifavriiutSj  the  ainladacva!  i-anals  are  seen  extendini;-  from 
the  arm-liases  across  the  surface  nf  the  soft  skin-like  ventral  disc,  to 
the  central  mouth,  and  these  geneia  are  provided  witli  a  separate  anal 
opening,  situated  exccntricall\'  between  the  month  and  the  posterior 
side,  that  in  tlie  I'aheozoie  Crinoids  the  ventral  disc  is  very  generally,  if 
not  always,  co\ered  hy  closc-iitting,  sohd  plates,  showing  no  external 
traces  whatever  of  andinlacral  furrows  extending  inward  from  the  arni- 
liascs;  and  that  in  nearly  all  cases  they  are  merely  prii\"idc<l  with  a 
siii;;le  exccntric,  or  suhccntral  opening,  often  produced  into  a  long  tube 
which,  like  the  vault,  is  made  up  of  solid  plates.  He  showed  that  there 
is  11(1  evidence  whate\'er  that  the  aiid.)ulacral  canals  in  these  older  tyiies 
were  contiiuied  along  the  surface  of  the  vault  from  the  arm-bases  to 
the  only  0]iening,  whether  snbc(;utrally  or  laterally  situated,  and  that 
in  cases  where  this  opening  is  pidduced  in  the  form  of  a  greatly  elong- 
ated proboscis,  or  tube,  such  an  arrangement  of  the  ambulacra  would 
be  almiist  a  physical  im]i(issibility.  Hence  he  cdiicluded  that  the  ambu- 
lacra] canals  must  have  passed  directly  through  the  walls  of  the  body 
at  the  arm-bases;  and  he  gave  several  figures  of  ^"arious  types,  show- 
ing opcniii;;s  at  the  base  of  the  arms,  through  which  he  maintained 
that  the  ambulacra  must  have  iiassed  to  the  interior  of  the  body  from 
the  arms. 

Although  these  arm  oiienings  had  long  been  well  known  to  all  fa- 
miliar with  otu"  numerous  types  of  western  ('arboniferons  Crinoids,  in 
which  they  are  very  conspicuous,  and  we  had  never  entertained  any 
other  opinion  in  regard  to  them,  than  that  they  are  the  only  x)assages 
of  Cdiiimunicatiou  that  could  have  existed  between  the  softer  parts 
o(;cu)iyiiig  the  ainbidacral  furrows  of  the  arms,  and  the  interior  of  the 
body,  ^Ir.  BiLLJis'cs  was  the  first  author,  sd  far  as  we  are  at  this  time 
aware,  who  called  especial  attention  to  them  in  this  regard.  AVe  regret 
that  we  have  not  spa(;e  to  quote  a.  portion,  at  least,  of  his  remarks  on 
this  subject,  and  would  ad\ise  the  student  to  read  attentively  the  whole 
of  both  of  his  articles  alluded  t(i. 

The  specimens  at  ]\Ir.  BiLi.i\us'  command  enabled  him  to  trace  the 
coicrscs  of  the  ambnlacral  canals  from  the  arms,  through  the  walls  of 
the  body  at  the  arm-bases,  and  to  ascertain  the  additional  fact  that, 
alter  jiassing  through  the  walls,  they  seemed  to  have  turned  upward  ; 
but  beyond  this  he  had  not  tlie  means  of  tracing  them. 

^V  single  specimen  of  AiiliKirriiius  itmhosciditills,*  however,  in  Mr. 
AX'ACiiSMiiTii's  collection  is  in  a  condition  (thanks  to  the  great  skill  of 
that  gentleman,  and  the  exceedingly  fortunate  state  of  preservation,  by 
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which  its  delicate  internal  parts  remain  almost  entire,  and  without  any 
surroundiug  matrix,)  to  throw  much  additional  lij^ht  on  the  subject. 
By  very  dextrous  manipulation,  .^Ir.  A\^V('iiSMr'i'ii  succeeded  in  remov- 
ing about  half  of  its  vault,  so  as  to  expose  the  internal  parts,  in  place, 
and  in  an  excellent  stat(>  of  preserxation.  The  convoluted  organ  already 
described  in  other  species  is  in  this  comparatively  large,  subcylindrical 
in  the  middle,  apparently  tapering  at  the  lower  end,  and  a  little  dilated 
at  the  upper  extremity.  It  seems  to  be  rathei-  dense,  and  shows  the 
usual  rough  apiiearance,  but  as  we  had  no  opportunity  to  examine  any 
detached  fragments  of  it  by  transmitted  light,  we  did  not  determine 
whether  or  not  it  has  pores  passing  through  it,  though  it  probably  has, 
at  least  when  entirely  free  from  any  inorganic  incrustation.  Its  slight- 
ly dilated  upper  end  seems  to  stand  with  its  middle  almost,  but  ap- 
parently not  exactly,  under  the  middle  of  the  nearly  central  proboscis 
of  the  vault ;  while  at  the  anterior  side  of  its  upper  margin,  and  a  little 
out  from  under  the  proboscis,  it  shows  remains  of  a  kind  of  thickened 
collar,  which  we  found  to  be  composed  of  minute  cah-areons  pieces. 
From  this  there  radiate  tive  ambulacra,  composed  of  the  same  kind 
of  minute  pieces  as  the  collar  itself,  each  ambulacrum  consisting  of  two 
rows  of  these  minute  pieces  alternately  arranged.  They  are  each  als(> 
provided  with  a  distinct  furrow  along  their  entire  length  above.  As 
they  radiate  and  descend  from  their  connection  with  the  top  of  the 
convoluted  frame- work  of  the  digestive  sack,  they  all  bifurcate,  so  as  to 
send  a  branch  to  each  arm  opening,  those  passing  to  the  posterior  lays 
curving  a  little  at  first  aliove,  so  as  not  to  pass  direct!}^  under  the  i)ro- 
boseis.  These  amulacra,  although  passing  along  obscure  furrows  in 
the  under  side  of  the  vault,  which  are  deepest  near  the  arm  openings, 
are  not  in  contact  with  the  vault,  or  visibly  connected  with  any  other 
parts  than  the  top  of  the  convoluted  digestive  sack,  and  the  outer  walls 
at  the  arm  openings.  Each  of  their  subdivisions  can  be  traced  into  an 
arm  opening,  and  it  is  very  probable  that  they  continued  on  out  the 
ambulacral  furrows  of  the  arms  and  tentacula.  At  one  point  in  one 
of  these  ambulacral  canals,  beneath  the  vault,  some  evidences  of  the 
remains  of  two  rows  of  minute  ijieces  were  observed,  alternating  -with 
the  upper  edges  of  those  composing  the  under  side  of  these  canals,  and 
thus  apparently  covering  them  over.  The  condition  of  the  parts  is 
such,  however,  as  scarcely  to  wairant  the  assertion  that  this  was  really 
the  case,  though  we  are  much  inclined  to  think  it  was.  If  so,  these 
canals  must  have  been,  at  least  under  the  vault,  hollow  tubes,  formed 
of  two  rows  of  i)ieces  below,  and  two  above,  all  alternately  arranged. 

We  are  not  aware  that  any  evidences  of  the  existence  of  these  deli- 
cate ambulacral  canals,  composed  of  minute  calcareous  pieces,  and 
passing  beneath  the  vault  from  the  arm  openings  to  the  summit  of  the 
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couvolatcd  di.!j;<',sti\'e  siiel^,  hav(_^  ever  before  been  observed  in  any 
Crijioid,  recent  or  extinct;  and  we  can  but  think  it  probable,  that  tlie 
extremely  rare  c(i)iibination  of  circuiuatances  that  bronght  them  to 
light  in  this  instance  may  not  again  occur  for  cdHnries  to  come,  with 
ri^gavd  to  another  si)cciincn.  That  they  coiiespond  to  the  ambulacra! 
canals  seen  extending  from  the  arm-base  to  the  mouth,  on  the  outside 
of  the  ventral  disc  in  Cinnoinhi,  is  clearly  evident. 

The  presence  of  furrows  radiating  from  the  central  region  of  the 
under  side  of  the  vault  to  the  arm  openings,  in  various  tyiies  of  Palaeo- 
zoic Criuoids,  must  have  been  fre(|uently  oliserved  by  all  who  have  had 
an  opportunity  to  examine  the  inner  surface  of  this  part,  llessis. 
Db  Konixck  and  Leikim  flguae  a  iiortiou  of  the  vault  of  ^lc0')«;(7'»j((,s- 
.stclhiris,  in  their  valuable  Becherchcn  nur  Ics  Crinuides  du  Terr.  Garli.  de 
la  Belgique,  pi.  3,  fig.  4  f. ,  .showing  these  furrows,  which  they  seem  to 
have  regarded  as  the  iiupressidiis  left  bj'  the  muscles  of  the  viscera. 
The  inner  surface  of  the  vault  of  most  of  our  western  Carboniferous 
< 'rinoids  is  known  to  have  these  furrows  more  or  less  dctiued,  either 
from  specimens  showing  this  inner  surface,  or  from  natural  casts  of  the 
same.  In  sunie  instances  they  are  very  strongly  defined  from  the 
central  region  outward  to  the  arm  bases,  to  each  of  which  they  send  a 
branch.  In  Actiixicrinus  onudnn,  Hall,  for  instance,  they  are  gener- 
ally so  strongly  defined  as  to  raise  the  thin  vault  into  strong  radiating 
ridges,  sepaiated  by  deep  furrows  on  the  outer  side.  In  Strotacriniin, 
the  vault  of  which  is  greatly  expanded  laterallx-,  and  often  flat  on  the 
top,  these  inlerjial  furrows,  in  radiating  outward,  soon  become  sepa- 
rated by  partitions,  and  as  they  go  on  bifurcating,  to  send  a  bran<-h  to 
each  arm,  they  actually  assiirae  the  character  of  rounded  tubular  canals, 
some  distance  before  they  reach  the  arm-bases. 

That  these  furrows  or  passages  of  the  inner  side  of  the  vault  were 
actually  occupied  during  the  life  of  the  animal  by  the  ambulacral 
canals  as  tlic)-  radiate  from  the  top  of  the  c(nivoluted  digestive  sack  to 
the  arm  openings,  we  think  no  one  will  for  a  moment  question,  after 
examining  ]\lr.  A\'ACHS3ir'ri["s  specimen  of  Acfliidcrinns  prdhoscidialis* 
which  we  have  described,  showing  all  these  parts  in  i)lace.  It  is  also 
worthy  of  note  that  in  all  the  specimens  of  \'arious  types  in  which  these 
furrows  of  the  under  side  of  the  "saidt  are  well  known,  whether  from 
detached  vaults  or  from  casts  of  the  inteiior  of  the  sanu",  they  never  eon- 
ren/e  difeetUj  ia  flie  opeuitu/  of  the  rutilt,  hut  to  <(  point  on  the  (interior  side 
o/ /7,  whether  tliere  is  a  simple  opening  or  a  produced  proboscis.  The 
point  to  which  they  converge,  e\'en  in  types  with  a  decidedly  lateral 
opening  of  tlie  vault,  is  always  central  or  nearly  so,  and  even  when  the 
opening  is  nearly  or  quite  central,  the  furrows  seem  to  go,  as  it  were, 

•  Sf'  PL  n,  T'iaa,  7,  n  and  10. 
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out  (iflln'ir  way  to  avoid  it,  tliosc  coming  from  tlie  postciioi-  ray.s  pasw- 
ing  around  on  each  side  of  it  to  tlie  point  of  couvcrgeiice  of  the  otiieis, 
a  little  in  advance  of  tlie  oiiening.  Tliat  tlie  aiiibulacial  canals  here, 
under  this  point  of  convergence  of  the  furrows  in  the  under  side  of  the 
vault,  always  canu'  together  and  Cdiniectcd  with  the  upper  end  of  the 
eouvoluted  frame  work  of  the  digestive  sack,  we  can  scarcely  entertain 
a  doubt. 

Xow  in  looking  at  one  of  these  siiecimens,  especially  an  internal  cast 
of  the  vault,  showing  the  furrows  (or  casts  of  them)  starting  from  a 
eeutral,  or  nearly  central  point,  and  radiating  and  bifurcating  so  as  to 
send  a  branch  to  each  arm-base,  while  tlie  opening  or  prolioscis  of  the 
vault  (or  the  protuberance  representing  it  in  the  cast)  is  seen  to  oecnjty 
a  position  somewhere  on  a  line  between  this  central  point  from  which 
the  furrows  radiate  and  the  posterior  side,  one  can  scarcely  avoid  being- 
struck  Avith  the  fact  that  this  jjoint  of  convergence  of  the  ambulacra, 
under  the  Tault,  bears  the  same  relations  in  position  to  the  opening 
of  the  vault,  that  the  mouili  of  a  Coniatida  does  to  its  anal  opening. 
And  when  we  remember  that  eminent  authorities,  who  have  dissected 
specimens  of  the  existing  genus  Comatula,  maintain  that  these  animals 
subsisted  on  microscopic  organisms  floating  in  the  sea  water,  such 
as  the  Diatiimacea',  minute  IJutomoatraca,  etc.*  which  were  conveyed 
to  the  mouth  along  the  ambulacral  canals,  perhaps  by  means  of 
cilia,  we  are  led  from  analogy  to  think  that  the  falajozoie  Crinoids 
subsisted  upon  similar  food,  conveyed  in  the  same  way  to  tlie  en- 
trance of  the  digestive  sack.  If  so,  where  would  there  hav(^  been 
any  absolute  necessity  for  a  mouth  or  other  opening  directly  through 
the  vault,  when,  as  we  know,  the  ambulacral  canals  were  so  highly 
developed  nii<ler  it  frojn  the  arm  openings  to  the  entrance  into  the 
top  of  the  alimentary  canal?  Indeed,  it  seems  at  least  probable 
that  if  the  soft  ventral  disc  of  CumatnJa  had  jiossessed  the  i)ower 
of  secreting  solid  vault  pieces,  as  iu  most  types  of  Pahcozoic  Crin- 
oids, that  these  vault  pieces  would  not  only  ha\e  covered  over  the 
ambulacral  furrows,  as  iu  the  pala?ozoic  types,  but  that  they  would  also 
have  hermetically  covered  over  the  mouth,   and  converted  the  little 


*  Broxn  mentiuus  the  fact  (Klasseu  des  Thierreicha.  Actinozoa,  IT,  p.  211,)  that  the  remains  of 
JJial'naacece,  of  the  genera  yiiHada,  ArfUtonjdu.^-  Coscinoditicwi,  aud  of  Entomostraca,  were  found 
in  the  atoraach  of  Comatula,  and  suggests  that  -when  such  nlijecta  in  floating  in  the  sea  water  cauir  iu 
contact  with  the  amhulacral  furrows  or  the  pinnulae,  they  were  conveyed  along  these  fuiTows  to  those 
of  the  amis,  and  thence  in  the  same  way  into  the  mouth.  He  ridicules  the  idea,  sometimes  suggested, 
that  the  food  may  have  hcen  handort  by  the  pinnnlas  or  arms  directly  to  the  mouth. 

Dr.JAHDIN  and  Hupe  also  state  (Hist.  Nat.  den  Zoophytes  Behind.,  p.  18, )  that  the  living  Cmntula 
■was  "noitrished  by  microscopic  Algce  and  floating  corpuscles,  which  the  vibratile  cilia  of  the  ambu- 
lacra brought  to  the  mouth."  That  they  may  have  sometimes  swallowed  a  larger  ob.jcct  that  acci- 
dentally floated  into  the  mouth,  however,  is  not  impmlwhle,  and  would  nut,  if  such  were  the  case,  by 
any  means  disiirove  the  generall.y  accepted  opinion  that  these  animals  received  their  fuou  almost  en- 
tirely through  the  agency  of  their  amhulacral  canals. 
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fiexilile  aiiul  liilic  into  a  solid  caL.'iireous  iiijx',  siicli  as  tliat  \vi;  often  call 
the  prolioscis  in  the  extinct  (Jrinoids. 

From  all  tbe  facts,  therefore,  now  known  on  this  point,  we  are  led  to 
make  tlie  inquii-y  :  whether  or  not,  in  all  the  raheozoic  (.'rinoids  in 
which  there  is  bnf^  a  sin.i;le  ojieninj;  in  the  vault — whether  it  is  a  simple 
aperture,  or  ]iri)l(in;;ed  into  a  ])rol)oscis,  and  iilaced  posterally,  snbcen- 
trally,  or  at  some  ])oint  on  a  line  lietween  the  middle  and  the  posterior 
side — this  openin.i;-  \\  as  not,  instead  of  bein,!;'  tlic  month,  or  both  month 
and  anns,  as  supposed  by  some,  really  tlie  anal  aperture  alone;  and 
whether  in  these  types  the  mouth  was  not  generally,  if  not  always, 
heriuetieally  closed  by  immovable  vault  pieces,  so  far  as  regards  any 
direi/t  ojieniny'  tlironi;!!  the  ^aidt  ? 

T\'e  aie  aware  of  tlie  fact  that  at  least  one  apparently  strong  objec- 
tion may  be  urged  against  this  suggestion,  and  in  favor  of  the  conclu- 
sion that  the  single  opening  seen  in  tliese  older  Crinoids  was  the  mouth, 
or  at  least  performed  the  double  ollice  of  both  anal  and  oral  aperture. 
That  is,  the  lVe((ucnt  occurrence  of  specimens  of  these  x)aheozoie  species, 
with  the  shell  of  a  I'lafi/ccriis  iu  close  contact  by  its  aperture,  either 
with  the  si(l(.'  or  the  vault  of  the  Crinoid,  and  not  unfre(tuently  actually 
covering  the  only  o[ieniiig  hi  the  \'ault  of  tlie  latter,  so  as  to  lia\e  led  to 
tli(>  opinion  I  hat  the  (Jrinoid  was  in  the  very  act  i>f  devouring  the  ^b)l- 
lusk  at  the  moment  wlien  it  perished. 

Amongst  the  numerous  beautiful  sjieciiiiens  of  Crinoids  found  in  the 
Kcdkuk  division  of  the  Lowei-  (Jaiiionilerous  series  at  Cra\\l(iids\  ille, 
Indiana,  there  is  one  species  of  riatycriiiiin  (P.  ItemixpluvricusJ,  that  is 
so  abuiidant  tliat  jirobalily  not  less  than  two  hundreil,  and  ])ossil>ly 
more,  indi\idnal  specimens  of  it  June  been  found  there  by  the  diflereiit 
collecti.irs  wiio  ha\'e  \jsited  tliat  noted  hicabty ;  and,  judging  fiom  tliose 
we  have  seen,  apiiarently  about  one  half  ol'  these  were  found  with  a 
moderate  sized,  nearly  straight,  or  Aery  slightly  arched  and  conical 
riiiti/ceriif!  (l\  ■iiifiiiiilibuliiiiij,  attached  to  one  side  by  its  atierture, 
between  the  aims  ol'  the  Crinoid  and  ol'leu  so  as  to  cover  the  single 
lateral  oiieiiing  in  the  ^'ault  of  the  same.*  From  the  direction  of 
the  slight  c.iir\'e  oi'  the  apex  of  the  Flahjcvyas,  it  is  also  evident  that 
it  is  alwa\s  placi.'d  in  such  a.  manner,  v\'ith  relation  to  the  (Jrinoid, 
that  the    anterior   side    of   the   Mollusk    was    directed   upward,    when 

*  Wc  at  one  liiuo  tlicMi^lit  tlii'H..  slicUsatt.iL'litil  tn  tliP  siili'  ol'tliia  I'lnhin-inn':,  ^^t  bo  nut  cf  reach  of 

the  nprTlill;:,  Ol'  siijipn.siil   I l(h,  hrcaiisc  we  had  lint  seen  Sl'ccillll'lis  showinu  till-  pnsitiuu  ii{  thi^  (i|irli- 

ing  in  this  Miii^eicM,  and  liad  8\ili|icisi'il,  fi.mi  its  sinjilinity  lc>  I'laliin  mux  ynnnilntux,  ilillrr,  .ami  other 
wpeeieM  -wiDioiit  a  laletal  opoirmii,  that  aucli  "w-aw  alsi'  the  case  with  tliis.  "\^'e  have  since  seen  s]iect- 
inciis,  hew  cM'.r,  showinu  that  it  has  a  hiteral  c^'eiiiiig,  and  llierel'ore  lielone.s  to  the  uionii /'!c«,uc/i- 
nas;  HO  liiatit  ia  iirolialjlo  lliese  shells  ulLc'n  co-\  er  tliis  o|ieMine.     See  Tl.  16,  Fii;,  C,  a.  b.  c. 
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the  vault  of  tlic  Criiiold  \\'as  turned  in  tliat  diivcfion.'  A  siiccics 
(if  <;<iiii(tsfvnii(hiv)-iniis  f  (I.  tiilnn'.siin,  L.von  and  (.'a.sscday),  found  at 
tbo  sauHi  locality,  al.so  has  frequently  a  I'ltifi/ccrKs  attadied  to  tlie 
top  <if  its  nearly  tlat  vault,  so  as  to  eover  tlie  only  oiienin,n-  in  tlio 
same.  It  is  worthy  of  note,  however,  that  it  is  always  another, 
suhs[)iral,  Phityceras  (\ery  sinnlar  to  P.  (cqiiilatcnimj,  that  we  lind 
attached  to  this  (Jriuoid,  so  tliat  here  at  least,  it  would  seem  that 
each  of  these  two  Orinoids  has  its  own  particular  sjiecics  of  I'lafi/ccrKs. 

In  all  of  these,  and  numerous  other  examples  that  uiijiht  he  nu'ii- 
tioued,  it  is  worthy  of  uote,  that  it  is  to  species  of  Crinoids  with  a  simple 
openin,i;'  in  the  vault,  and  not  to  any  of  those  with  a  produced  probos- 
cis, that  we  find  these  shells  attaclied  in  this  way,t  and  it  is  so  rarely 
that  we  find  shells  of  any  other  seuus  than  Flatijccrns,  apparently 
attached  to,  or  in  contact  with,  the  hody  of  a  Crinoid,  that  it  seems  pro- 
bable where  other  shells  are  occasiimally  so  found,  that  their  con- 
nection with  the  Crinoid  may  be  merely  accidental.  If  it  could  be 
established  as  a  fact,  that  these  Crinoids  were  actually  devouring'  these 
^lollnslvs,  l)y  sucking  out,  or  otherwise  extractinj^'  and  swallowing  their 
softer  parts,  ui  any  instance  where  th(;y  have  been  found  with  a  shell 
attached  over  the  opening  of  the  vault,  this  would,  of  course,  establisli 
the  fact  that  this  opeiung  is  the  mouth,  or,  at  least,  that  it  must  ha\  e 
performed  the  oflflce  of  both  oral  and  anal  aperature.  But  to  say  no- 
thing in  regard  to  all  that  is  known  of  the  haliits  and  food  of  the  rcH'ciit 
Crinoids  being  so  directly  opposed  to  such  a  conclusion,  the  fact  that  so 
large  a  proportion  as  nearly  one-half  of  all  the  individuals  of  some 
species  should  have  died  at  the  precise  moment  of  time  when  they  were 
devouring  a  Platijccras,  and  should  have  been  imbedded  in  the  sedi- 
ment and  subsequently  fossilized  without  separating  from  the  shell, 
seems,  to  say  the  least  of  it,  very  improbable. 

And  it  is  even  more  difficult  to  understand  upon  what  principle  an 
animal  with. its  viscera  incased  in  a  hard  unyielding  shell,  composed  of 

*  Prof.  Richard  Owkx  has  noticed,  in  his  Report  on  tlie  rieolo^ical  Survey  of  Indiana,  p. 364  (IPii-^), 
tlie  frequent  occurrence  of  a  Flatyccras  attaclu-d  to  tliia  same  I'lali/criiutf^,  at  this  locality,  and  pro- 
posed to  name  the  Pte^ycems  F.2}abulncrinus,  troia  the  supposition  that  it  formed  the  chief  food  of 
these  Crinoids.  It  is  probable  that  the  I'Jntycera^  for  which  he  proposed  this  name,  is  the  same  we 
named  P.  irifundihitlvw.  but  as  he  gave  no  description  of  the  species,  and  but  an  imperfect  figure,  we 
cannot  speali  positirclij  as  to  its  identity.  Prof.  Hall  has  also  proposed  the  name  P.  avbrrcfnm  for  this 
Crawfordy^-ille  Plaiyccras,  but  he  had  previously  used  the  same  name  for  a  very  ditfercnt,  ^^e\v  Yoilc, 
Devonian  sjuries  of  this  genus. 

Prof.  Yam)KLL  and  Dr.  Sihmakd  have  also  figured,  in  their  paper  entitled  "Contributioii.s  to  the 
Genlogy  of  Kentucky,"  a  specimen  of  Arrunirut^',  with  a  very  similar  I'lafuct^ras  apparenlly  attaclied 
to  its  vault. 

Amongst  all  the  nunierons  Crinoids  foundat  T^.iirlington,  Iowa,  we  are  aware  of  but  a  single  instance 
of  one  being  found  with  a  7-'^r'',v'''''*f^'^'  aUaelied,  and  that  is  a  specimen  of  .4c/i'/ior;-//H/-f  vciitriro^^jis  in 
!Mr.  WAniSMUTll's  collccfiou,  which  has  a  ciHsIii-d  shell  of  a  ]'laltfnTa.-i  connected  with  its  vault. 

t  Possibly  due  to  the  fact,  that  in  s^iccies  with  a  proboscis  there  is  much  less  room  for  altaciiinent  to 
the  ^ault. 
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thick,  close-flttins  calcareous  pieces,  and  witli  even  its  digestive  sack, 
as  we  liave  reason  to  lielicve,  at  least  to  some  extent,  siinilai-ly  con- 
structed, i-ould  lia\'e  excited  siicli powers  ot  suction  as  to  be  aljle  to  draw 
out  and  swallow,  tlirough  aa  aiicrtnre  in  its  own  shell,  often  h'ss  than 
one-teiill]  of  an  inch  in  diameter,  tin'  softer  jiarts  of  a  mollusk  nearly 
or  rpiite  equal  in  volume  to  the  whole  of  its  own  visn-ral  cavity.  That 
they  ever  did  so,  however,  becomes  still  more  impro))al)le,  when  we  bear 
in  mind  the  fact,  that  the  animal  supposed  to  have  ]»ai'orined  this  feat, 
lived,  at  least  during  the  whole  of  its  adult  life,  attached  to  one  si)ot  liy 
a  flexible  stem,  that  oidy  allowed  it  a  radius  of  a  foot  or  so  of  area  to 
seek  its  jirey  in;  while  the  mollusk  it  is  supposed  to  have  so  frequently 
devoured,  from  its  close  affinities  to  the  genus  C<(indns,  may  lie  sup- 
posed to  have  almost  </ertainly  lived  most  of  its  life  attached  to  one 
spot.f  In  such  a  case,  why  should  tlie  ('rinoid  have  so  frequcully  left 
tlie  Platyceras  to  grow  within  its  i-each  to  nearly  its  adult  size  before 
devouring  it  ?  But  if  from  some  uidcnown  cause  it  should  have  done 
so,  by  what  means  could  the  Crinoid  have  pulled  loose  the  Mollusk 
(which  from  analogy  we  may  reasonably  suppose  held  with  some 
degree  of  tenacity  to  its  jilace  of  attachment),  and  placed  it  with  the 
aperture  of  its  sjicll  over  the  opening  sup[)oscd  to  be  its  mouth  ?  That 
it  could  have  used  its  arms  and  tentaeula  as  prehensile  organs,  in  this 
sense,  is  extremely  improbable  from  their  very  structure,  so  much  so 
indeed  tliat  few  if  any  of  the  best  authorities  who  have  investigated 
the  lecent  Crinoids,  believe  that  they  everused  these  a])endages  to  hand 
directly  to  the  mouth,  e\en  minute  organisms.* 

But  we  helie\e  the  strongest  argument  against  the  conclusion  that 
tlie  Crinoids,  so  frequently  found  witli  the  sliell  of  a  PlKfi/ceriis  attached 
to  them,  died  while  in  the  act  of  sucking  out,  or  otherwise  extracting 
the  softer  partsoftliese  ."Mojlusks,  remains  to  be  stated.  In  the  lirst  place, 
if  such  really  was  the  nature  of  the  relations  between  the  <.'ri!ioi<l 
and  the  Mollusk,  it  is  of  ct)U)-se  self-evident  that  the  continuation  of  the 

X  iilcwt  I'T  the  beat  European  aiitlmi  itii-s  on  iiHlirnulnln^y  rriW  these  shells  t'\"en  to  the  cxisliiiLi  genus 
Ciipvljis: 

*  In  ni;iny  instances  it  is  rlearly  r\  itlciit  tli;H  it  wuuhl  Ii.ivr  her-n  an  ah^ttlule  Uapos^ibiUlit  t'nr  certain 
t_\  pi-H  of  our  ('ai'lii)iiilei  (la.^  (_'iiiiniils  to  ha\  f  liandnl  any  olijrrr,  nreat  or  snuill,  tlinally  to  tlie  only 
optaiug  throii;;li  (he  vault.  Tliat  is,  where  this  oja'tiiu^  is  at  the  extremity  of  a  strai;;lit  i  it;ul  tuhe, 
oftrij  i)fail_\  twice  tlte  Irimlli  of  tlie  arins,  r\cii  to  (]ic  extreme  ends  of  tlicir  ultituate  tli\  Ksious,  AA'e 
an-  awaic  tioit  soiuc  li!i\-e  supposial  IliKs  tiilii-,  or  joolioscis,  to  have  Iiei^u  ficxihh',  and  the  Me.s.srs. 
^\l  s'llN  e\  cu  thouulit  it  was  especially  de^i-m-d  and  iisi-il  for  tin-  put  jiosc  of  sucl<iie^  out  the  softer 
pailsol  i'ol\ps  II  Hc\il>le,  wc  might  su]i]iosc  iliat  in  those  cases  where  it  was  so  much  huiger  than 
the  ;it  IMS,  that  it  could  l)a\  e  heeu  eiir\'ed  so  as  to  liriiu;  its  extremity  within  reach  of  the  ends  of  the 
arms  ;  lull  althoiiL:li  we  havi;  in  a  few  iiistames  sceo  this  tiilie  more,  or  les.s  hent,  a  careful  examination 
iihvays  slioued  tliat.  where  this  was  not  due  to  an  aci'idcnfal  ft. a  (tiie  after  the  death  of  the  animal,  it 
was  I  a  used  by  tiic  pliites  com]  losing  it  being  on  one  side  l.ngei',  or  ditfereutlv  formed  frmii  tlioso  on  the 
other,  and  c.\idcutlv  uot  to  dexibilil.y.  W^e  iind  the  arms,  whieh  weri^  e\idciitly  tlcxilde.  folded  aod 
bent  in  c\aiy  cniici  ivable  niamier,but  the  tube  of  the  "^  ault  is,  in  nine  cases  otit  of  ten,  if  not  more 
freijoeufiy,  when  not  acciileiil;dl\  distoi  ted,  found  to  be  ])erfectl,v  str.ught.  or  a  little  incdined  to  one 
.-ide  or  II Ib.r. 
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life  of  the  latter  must  have  necessarily  been  of  very  short  duration  after 
it  came  in  contact  with  the  Orinoid.  Yet  we  have  the  most  conclusive- 
evidence  that  such  was  not  the  case  ;  but  on  the  contrary,  in  most  if  not 
all  of  these  instances,  the  Plafi/cenis  must  have  lived  long  enough  in  con- 
tact with  the  Grinoid  to  hare  adapted  the  sinuosities  of  the  margins  of  its 
shell  e.racth/  to  the  irregularities  of  the  surface  of  the  Grinoid. 

^Xe  have  taken  some  trouble  to  examine  carefully  a  number  of  speci- 
mens of  Plati/eri)ius  hemisphwricus,  and  Ooniasteroidoerinus  tuberosus, 
fi'om  Crawtbrdsville,  Indiana,  with  each  a  Flatyceras  attached,  and  in 
all  cases  where  the  specimens  are  not  too  much  crushed  or  distorted,  or 
the  hard  argillaceous  shaly  matter  too  firmly  adherent  to  prevent  the 
line  of  contact  between  the  shell  and  the  Crinoid  to  be  clearly  seen,  the 
sinuosities  of  the  lip  of  the  former  closely  conform  to  the  irregular  no- 
dose surface  of  the  latter.  Owing  to  the  fact  that  in  some  cases  the 
shell  has  evidently  been  forced  by  accidental  pressure  against  the  sur- 
face of  the  Orinoid,  so  as  to  become  somewhat  crushed,  this  adaptation 
is  not  always  so  clearly  evident ;  but  in  most  cases  it  is  more  or  less 
visible,  while  in  some  it  is  strikingly  manifest.  In  one  instance  of  a 
Platycrinus  now  before  us,  with  a  Plati/ceras  attaclied,  as  usual,  to  its 
side,  between  the  arm-buses  of  two  of  its  adjacent  rays,  and  of  rather 
larger  size  tlian  those  usually  found  attached  to  tliis  si)ecies,  the  adapta- 
tion of  the  irregularities  of  its  lip,  so  as  to  receive  the  little  nodes  and 
other  prominences  of  the  Grinoid,  is  so  chwirly  manifest  that  a  moment's 
examination  must  satisfy  any  one  that  the  shell  must  have  grown  there. 
Being,  as  we  stated,  a  larger  individual  than  we  usually  see  so  situated, 
it  not  only  occupied  the  whole  of  the  interradial  or  anal  space  to  whicli 
it  is  attached,  but  its  lateral  margins  on  each  side  coming  in  contact  witli 
the  arm-bases  of  the  Orinoid,  as  the  shell  increased  in  size,  had  formed  on 
either  side  a  profound  sinus  in  its  lip  for  the  reception  of  these  arms.  These 
sinuses  are  not  only  in  precisely  the pro2)er places,  but  of  exactly  the pro^jer 
size  and  form  to  receive  the  adjacent  arm  on  each  side,  the  entire  adjust- 
ment being  so  exact  that  it  seems  scarcely  possible  that  the  shell  could 
have  been  removed  during  the  life  of  both  animals,  and  after  the  MoUusk 
had  attained  its  present  size,  without  either  breaking  its  lip  or  breaking 
off  the  arms  of  the  Crinoid.  Unfortunately,  in  clearing  away  the  rather 
hard  argillaceous  matrix,  before  the  arrangement  of  the  parts  was 
clearly  comprehended,  these  arms  were  broken  away,  but  their  stumps 
are  still  seen  protruding  from  the  sinuses,  which  are  so  deep  as  almost 
to  present  the  appearance  of  isolated  perforations,  thongb  it  is  evident, 
on  a  careful  examination,  that  they  are  only  deep  emarginations  extend- 
ing up  from  the  edge  of  the  lip. 


338  rAL.EONTOLO(iY  OF  ILLIXOIS. 

In  lookiiifi  at  the  sides  of  this  Fhityreras,  which  has  the  form  of  a 
very  slightly  arched  cone,*  and  stavids  out  nearly  at  right  angles  to  the 
side  of  the  (Jriiioid,  it  is  easy  to  see,  from  aluupt  curves  in  the  lines  of 
growth  along  np  its  sides,  on  a  line  aliovc  tlie  sinuses  mentioned,  that 
these  sinuses  commenced  forming  abruptly  at  ]ioints  about  half  way 
up  ;  and  on  measuring  across  between  these  jioints  with  a  pair  of  di\'i- 
ders,  the  siiace  between  is  found  to  coincide  very  closely  with  that 
between  the  inner  sides  of  the  arm-bases  protruding  from  the  sinuses. 
Hence  it  is  evident  that  the  shell  had  commenced  forming  these  sinuses 
in  its  lip  exactly  at  the  period  of  its  growth  when  it  had  attained  a 
breadth  that  brought  the  edges  of  its  lip  in  contact  with  the  arm-bases. 
After  this  it  had  increased  very  little  in  brf(«ltli  between  the  arms  of 
the  C'rinoid,  though  it  had  grown  somewhat  wider  above  and  below, 
and  ticarly  daidilcd  if.s  length.  Whcfhei'  or  not  it  co\-crs  the  opening  in 
the  side  of  the  vault  of  the  C'rinoid  we  are  unable  to  say,  since  the 
folded  arms  (which  aie,  as  usual  in  these  cases,  well  preserved)  and 
adhering  matrix  cover  the  vault.  We  have  scarcely  any  doubt  now, 
howcNcr,  that  the  L'hiti/rerds  does  in  this,  as  in  most  of  the  other  cases, 
actuallj'  cover  the  oi)ening  in  the  side  of  tlie  vault  of  the  C'rinoid. 

rrom-the  facts  stated  it  is,  we  think,  e^■ident  that  these  Mollusks 
actually  lived  long  enough  after  their  connection  with  the  Crinoids,  to 
which  we  tlnd  them  attached,  not  only  to  have  adapted  the  edges  of 
their  lips  to  fit  the  surface  of  the  C'rinoid,  but  to  have  generally  in- 
creased more  or  less  in  size,  and  in  some  instances  at  least  to  have 
actually  nearly  or  quite  doubled  their  size.  Admitting  this  to  be  the 
case — and  we  think  there  can  be  no  reasonable  doubt  on  this  point — we 
can  no  longer  belie\e  that  these  Crinoids  were  ineying  upon  the  ^Mol- 
lusks, and  we  therefore  think  no  well  grounded  arguments  can  be  based 
upon  the  fact  ot  their  being  so  frequently  found  attached  in  the  manner 
described  in  fa\'or  of  the  conclusion  that  the  opening  in  the  vault  of 
these  Crinoids  is  the  mouth. 

But,  if  they  wer(^  not  in  the  habit  of  eating  these  Mollusks,  it  may 
be  asked  what  could  have  been  the  nature  of  the  relations  between  the 
two  that  so  freqiu'utly  brought  them  together  as  we  now  find  them  ':■ 
The  first  explanation  that  snggests  itself  is,  that  possibly  the  Mollusk 
may  ha-se  been  i)reying  upon  the  Crinoid.  Uut  the  fact,  already  stated, 
that  these  ilollusks  evidently  lived  long  enough  attached  to  these  Cri- 
noids, as  we  have  every  reason  to  believe,  during  the  life  of  the  latter, 
to  have  at  least  increased  the  size  of  their  shells  considerably,  if  not 
indeed  during  their  entire  growth,  is  alojie  an  almost  insurmountable 
objection  to  such  a  conclusion.  Doul)tless,  like  other  marine  sedentary 
animals,  these  Mollusks,  when  very  young,  fl(jate(l  freely  about  in  the 


It  lii-iDg  the  common  niii'cu's  of  riahin-ras  thiit  is  usually  found  attachfd  to  tins  Platycriniis. 
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sea  until  they  found  a  suitable  station  to  attach  themselves,  where  they 
remained  durinj>-  litV'.  Ma,v  they  not,  therefore,  have  been  attra(;ted  to 
the  bodies  of  ('riu.^ids  by  the  numerous  little  organisms  brought  in  by 
the  action  of  cilia,  along  the  ainbulacral  furrows  of  the  arms  of  the 
Crinoids,  or  in  currents  produced  by  the  motions,  of  the  arms  of  the 
latter!  The  excrenientitious  matter  of  the  Grinoid  could  doubtless 
have  passed  out  under  the  foot  of  the  Platycerafi,  supposing  the  opening 
in  the  Crinoid  sometimes  covered  by  these  shells  to  Iiave  been  the  anus ; 
but  it  is  difficult  to  conceive  how  food  could  have  passed  in,  if  we  sup- 
pose this  opening  to  be  the  mouth. 


Gexus  AOTI^OOEJXITES,  Miller. 

(Proceed.  Acad,  Nat.  Sci.,  Philad.,  1869,  p.  153.) 

In  the  second  volume  of  the  Illinois  reports,  published  in  1866,  after 
admitting  as  distinct  genera,  from  Actlnocrinite.i  the  groups  Megi.stocriinis, 
A(/aricocrinus,  AmphoracriauH  and  some  others,  we  also  separated  under 
the  name  Strotocrinus  a  group  of  remarkable  American  Carboniferous 
species,  of  which  Actiiiocrinus pernmbrosun,  Hall,  was  regarded  as  the 
type.  At  the  same  time  that  we  made  this  separation  there  were 
amongst  the  collections  before  us  specimens  of  another  allied  type,  in 
regard  to  the  proper  disposition  of  whicli  we  were  in  considerable  doubt. 
These  belong  to  the  group  of  which  A.  ventrieosus,  Hall,  may  be  re- 
garded as  an  example.  AVe  readily  observed  that  while  in  some  of 
their  characters  they  agree  most  nearly  with  Strotocrinvs,  that  in  others 
they  seemed  to  be  more  closely  allied  to  Actinocrinites,  and  at  one  time 
we  were  very  much  inclined  to  the  opinion  that  a  strictly  sjstematic 
definition  of  all  the  different  genera  of  the  Crinoidea  would  require 
their  separation  as  a  distinct  intermediate  genus.  Wishing  to  avoid 
disturbing  the  existing  nomenclature,  however,  as  much  as  possible,  we 
finally  concluded  to  place  this  group  provisionally  as  a  section  under 
Actmocrinites. 

Since  that  time  we  have  had  an  opportunity  to  study  an  extensive 
series  of  these  and  the  allied  groujis,  in  Mr.  Wachsmuth's  collection, 
and  have  been  led  to  the  conclusion  that  if  this  type  does  not  form  a 
separate  genus,  holding  an  intermediate  position  between  tStrotocrinus 
and  Aefinoerinifesj  that  it  should  be  placed  as  a  distinct  sub-genus 
under  the  former.  Adopting  this  view,  and  admitting,  as  we  have  else- 
where done,  that  the  Batocrinus  and  Dorycrlnns  groups  should  stand  as 
distinct  genera,  the  genus  Acfinocrhiites  would  be  left  to  include  two 
sections;*  that  is,  the  tyi>ical  forms,  such  as  MWler^  A.  trincnnfailac- 

"  There  iire  doubtless  otlu-r  aectiona.  but  we  allude  here  to  the  forms  we  have  had  an  opportunity  to 
study. 
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ti/Ji/s  and  A.  polydaciylux^  and  de  Koninck's  A.  stellm-is,  A.  diversiis, 
A.  ileornatus  and  ^L  ariiialK.s,  ^it]i  various  others;  and  the  groui>  includ- 
ing ^4.  miiltihnichiafiif:  and  its  allies. 

The  typical  forms  of  Actiiiocrinifes,  whicli  agree  almost  exactly  with 
all  the  other  genera  metitioned,  as  well  as  with  the  ^4.  multibrachiatiis 
grouji,  in  the  number  and  arrangement  of  the  pieces  composing  the 
walls  of  the  body  below  the  bifurcations  of  the  rays,  are  distinguished 
by  the  following  characters,  never  found  all  combined  in  any  one  of  the 
other  groups : 

In  the  first  place,  they  have  the  arm  bases,  or  brachial  pieces,  and 
adjacent  parts  (sometimes  as  far  in  as  the  third  primary  radials)  grouped 
together  so  as  to  form  five  more  or  less  protuberant  lobes,*  and  so  far 
as  yet  known  to  us,  at  least  a  part  of  the  arms  bifurcating  aft(^i-  becom- 
ing free,  and  always  each  composed  of  a  single  series  of  pieces  below 
each  bifurcation,  as  well  as  generally  for  some  little  distance  above. 
They  also  combine  with  these  characters  a  more  or  less  produced  cen- 
tral or  sub  central  tube  or  proboscis,  and  liave  the  second  primarj^  radial 
pieces  nearly  always  normally  hexagonal. 

The  other  group  represented  by  A.  mnltilirachiafus  differs  from  the 
topical  forms  of  Aciinocriiiiten  in  having  the  arm  bases  arranged  in  a 
nearly  or  qiiite  continuous  series  all  around,  and  the  arms  never  bifurca- 
ting ii/icr  becoming  free,  as  well  as  in  nearly  always  having  normally 
the  same  number  of  arms  in  each  ray.  The  species  of  this  group  also 
moie  generally  have  the  vault  higher  in  pi'oportion  to  the  body  below 
the  arms,  but  there  are  a  few  excei)tions  to  this  in  both  groups.  In  a 
few  species  of  typical  Actinoerinltca  the  arm  bases  are  less  distinctly 
groujied,  and  not  so  i^rotuberant  as  in  others,  but  so  far  as  we  have  yet 
seen  they  can  readily  be  distinguised  by  the  structure  and  bifurcations 
of  their  arms,  where  specimens  retaining  them  can  be  seen,  and  nearly 
always,  even  where  the  arms  are  broken  away,  liy  their  wider  inter- 
radial  and  anal  sinuses  and  other  peculiarities  of  general  physiognomy, 
apparent  enough  to  the  eye  but  difflcnlt  to  express  in  words. 

In  having  the  arm  bases  arranged  in  a  nearly  or  quite  continuous 
series  all  around,  and  the  arms  never  bifurcating  after  becoming  free, 
tne  A.  mvltihrnclivitus  group  agrees  with  Bafocrinus,  but  it  differs  from 
that  group  in  having  longer  arms  in  proportion  to  the  length  of  the  pro- 
boscis, which  in  Bafurrinus,  when   entire,  protrudes  from  one-fourth  to 

-Sime  these  remarks  were  in  type,  we  observe,  on  consnlting  Miller's  X.nt.  Hist,  of  the  Cfinoidea, 
to  which  we  had  not  previously  had  arcp.ss  for  many  yeai  m  past,  that  he  seems  to  havt-  confounded  two 
very  distinct  forms  under  the  one  name  of  his  typical  species,  Actinocrinite^  tnucfintadaciylus.  One  of 
these,  if  cnrrccihf  represented  on  Plate  I  of  his  worlc,  must  belong  to  an  entirely  different  species  from 
that  iigured  under  the  same  name  nn  lils  Plate  II,  as  it  is  represented  as  having  its  ai-m  bases  and 
contiguous  parts,  not  forming  five  widely  separated  protuberant  lobes,  but  arranged  more  like  those  in 
the  American  section  represented  by  such  forms  as  A.  mt'lfibrachiatu^,  though  its  arms  clearly  bifur- 
cntr  after  bec(,ming  free. 
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oiie-]jalf  its  entire  length  beyond  the  extreme  length  of  tlie  arms.  * 
They  tilso  differ  from  Bafovriiivs  and  agree  with  Acllnocrinitex  in  nearly 
always  (perhaps  always  normally)  having  the  second  radial  ])ieees  liex- 
agonal  instead  of  qnadrangnlar,  while  their  body  plates  are  more  or  less 
scillptnred  (generally^  strongly  so)  into  radiating  cost;e,  nsually  consist- 
ing- of  a  single  rib  for  each  side  of  each  plate,  instead  of  having  the 
plates  even  and  smooth,  merely  convex  or  tumid.  In  short,  the  species 
of  these  two  groups  can  be  distinguished  at  a  glance  from  specimens 
even  showing  the  body  only,  t 

As  thus  limited,  the  genus  Actinocrinites  would  include,  along  with 
a  number  of  foreign  species,  the  following  American  Carboniferous 
forms.  I 

1.  AcTi>;oCRiNiTES,  Miller.     Section  («). 

A.  verrucosus  {^=A.  asterius,  McC),  A.  cldoris  {=^A.  fenuisculpfus, 
McC),  A.  lobatus,  A.  Humboldtianus,  A.jugosus,  A.2>eriioclosits,  A.  uni- 
costattis,  A.  Lowei,  A.  brontes,  etc.,  of  Hall.  Also,  A.  YandeUi  and 
A.  mvltlrtidiatus,  Shumard ;  A.  Waclismuthi,  White;  and  A.  scitidus, 
M.  and  W.  (=^4.  rusticus,  Hall,  and  A.  Siltiiitani,  M.  and  W.)  ;  as  well 
as  our  A.  peniciUus  and  A.  (Micatus  of  this  i^aper,  and  A.  Indkmensis, 
L.  and  C,  with  perhaps  several  others  witli  which  we  are  not  verj'  well 
acquainted.  § 

2.  ISeetion  [b). 

A.  multibrachiatus,  A.  jyroboscidiatis,]]  A.  ccelatus,  A.  ehirus,  A.  lima- 
brachiatus,  A.  ovattis,  A.  securus,  A.  opusculus,  A.  excerptus,  A.  infrequens, 
A.  tJudia,  A.  thetis,  A.  thoas,  A.  locellus,  A.  se.rnrnuttus,  A.  reficulntus,  all 
described  under  Actinocrinns  by  Prof.  Hall.  Also,  A.  Foster!  and 
A.  Hurdianus,  McChesney,  and  our  A.  lougiis  of  this  paper. 

It  is  worthy  of  note  that  all  the  known  Burlington  species  of  this 
group  came  from  the  Lower  Burlington  beds,  as  has  been  determined 
by  I\Ir.  Wachsmuth,  by  careful  observations  continued  through  many- 
years. 

*  See  figs.  1  and  2,  plate  11,  Iowa  Geo'l  Eeport,  Vol.  I,  part  ii. 

t  See  plate  x,  flg.  10,  Iowa  Geo'l  Eeport.  Vol.  I,  part  11.  For  other  examples  of  this  group  see  figs. 
13  and  14  same  plate,  where  they  may  be  compared  with  figs.  7  and  9  of  the  same  plate,  representing 
two  species  of  true  ActiTiocriniteSj  with  arm  bases  grouped  into  five  protuberant  lobes. 

I  There  are  some  other  described  American  species  not  mentioned  in  this  list,  which  is  only  intended 
to  include  such  species  as  we  have  had  an  opportunity  to  study. 

§  Dr.  Shumard's  A.  concinnus  belongs  here,  if  not  a  Steganocrimis.  We  have  not  yet  seen  a  specimen 
of  it  showing  the  rays  far  enough  out  to  decide  positively  to  which  of  these  groups  it  belong.i. 

II  A.  fjjiaternarius,  A.  quaternaram  var.  xpini/ents  and  A.  Themis,  Hall,  are  believed  to  be  varieties  of 
his  A.  proboncidialis. 
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ACTIXOCIUXITES.     Secfion  {a). 
AoTiiSrocuiNiTES  PT5NIC1LLUS,  M.  and  W. 

PI.  8,  flg.  2* 
Actinocrtnus  penicillus,  Meek  and  Woethen.    Proceed.  A.oad.  Nat.  Sci.,  Phila.,  1869,  p.  155. 

Body  small,  inversely  canipaniilate,  or  witli  sides  ex- 
panding rapidly  from  tlie  truncated  base  to  the  secondary 
radials,  wliicli  with  tlie  bracliial  pieces  curve  a  little  out- 
ward. Base  much  depressed,  or  about  four  times  as  Avide 
as  high,  broadly  truncated,  and  but  slightly  concave  below; 
margin  more  or  less  expanded  horizontally,  and  deeply 
notched  at  the  sutures.  First  radial  plates  comparatively 
rather  large,  and  about  twice  as  wide  as  high.  Second  ra- 
dials near  half  as  large  as  the  first,  about  twice  as  wide  as 
high.  Third  radials  a  little  larger  than  the  second,  wider 
than  long,  and  pentagonal  in  form,  the  lateral  margins 
being  short,  each  supporting  on  each  of  its  superior  sloping 
sides  a  s(M'ondary  radial  of  about  its  own  size,  which  in  its 
turn  supports  two  free  arms. 

.^Vnal  pieces  unknoA\'n  above  the  s(>c(»nd  range  ;  first  one 
smaller  (jiarticularly  narrower)  than  the  first  radials,  and 
su])porting  two  others  of  its  oA\'n  size  in  the  next  range. 
Interradial  pie<'es  three  to  five  in  each  space  ;  first  one  as 
large  as  the  second  radials,  hexagonal  in  form,  and  bearing 
upon  its  upper  sloping  sides  two  smaller  pieces,  above  which 
there  is  generally  one  or  two  minute  pieces. 

Arms  i'ree  from  their  origin  on  the  secondary  radials, 
and  composed  below  of  slender  rounded  i)ieces,  the  first  of 
Avhicli  is  about  twice  as  long  as  wide,  and  more  or  less  con- 
stricted in  the  middle  ;  beyond  this  the  lateral  arm  on  each 
side  of  each  ray  is  simjile,  with  its  second  ])iece  like  the 
first,  and  followed  by  two  or  threes  other  shoi'ter  Avedge- 
formed  ])ieces,  before  passing  into  a  d(mble  series  of  small, 
alternately  arranged  pieces.  Inner  arms  of  each  ray  bifur- 
cating on  the  first  piece,  and  one  of  the  subdivisions  in  one 
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or  both  bifvu'cating  again  on  tlie  lirst  piece,  thu,s  making 
from  seven  to  eight  arms  to  each  i-ay,  or  from  thirty-five 
to  forty  in  the  entire  series.  The  single  picne  below  and 
the  tirst  above  each  division  is  sh^ider,  rounded,  and  moic 
or  h^ss  constricted,  and  generally  two  or  three  wedge-foi'med 
pieces  folloA\'  the  latter  before  the  commencement  of  the 
doirble  series  of  alternating  i)ieces,  above  which  the  arms 
are  a  little  wider  and  of  moderate  length  ;  Aanlt  unknown  ; 
proboscis  very  slender  at  the  upper  end,  and  apparently  of 
about  the  same  length  as  the  arms. 

Surface  of  all  the  body  plates  deeply  excavated  at  the 
corners,  and  prominent  in  the  middle,  the  prominence  of 
the  first  radials  usually  forming  a  transverse  ridge,  from 
which  a  single  more  or  less  defined  vertical  ridge  ascends 
the  second  radials  to  the  middle  of  the  third,  from  which 
it  bifurcates  and  continues  to  the  secondary  radials. 

Hight  of  body  to  the  top  of  secondary  radials,  about 
0.22  inch ;  breadth  at  the  top  of  secondary  radials,  0.40 
inch ;  length  of  arms,  if  straiglitened  out,  about  0.70  inch  ; 
breadth  of  same,  at  the  Avidest  part  ntar  the  middle,  0.05 

inch. 

This  little  species  is  allied  to  A.  lucinfi,  Hall,  wliicli,  betbre  seeing 
specimens  showing  the  arms,  we  had  supposed  to  belong  to  the  A.  miil- 
iibrarJiiafu.s  grouj),  but  which  is  a  true  ActiiKivriiiiten.  Onr  species  dif- 
fers, however,  in  having  the  arms  more  fie(iuently  and  differently 
bifurcating,  so  as  to  make  from  thirteen  to  fifteen  more  in  the  entiie 
series.     Its  arms  also  differ  in  not  being  sHbs]iinous  on  their  margins. 

Locality  and  position — Lower  Burlington  beds  of  Lower  Carbonifer- 
ous, Burlington,  Iowa.     No.  38  of  Mr.  'W^ACHS^utth's  collection. 

AcTixo(  Kfxr  s  scuLPTrs,  Hall. 

PI.  4,  Ag.  2. 
Activocrinus  sculjAux,  Hall,  1858.    Geol.  Sur.  of  Iowa,  Vol.  I.  part  2,  p.   .5^2,    Burlington   limestone, 
Burlington,  Iowa. 

A(7riXOCKINITE.S  DELICATt  s,  JM.  and  W. 

H.  e,    I'ig.  2. 
ActinocrinHfs  clelimtn.i,   Meek  and  Wok'IHES.     l'I■oce^■ll.  Acad.  Xat.  Sci.,  Pliila.,  I<«6;i,  p.  Im. 

Body  small,  subturbinate,  or  A^  idening  rather  rapidly 
from  the  somewhat  truncated  base  to  the  top  of  the  third 
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radials.  Base  depressed,  or  about  four  or  five  times  as 
wide  as  high,  ^\ii]\  slightly  expanded  margins  notched  at 
the  siitures.  First  radial  pieces  of  moderate  size,  a  little 
wider  than  long,  and  as  usual,  tAvo  heptagonal  and  three 
hexagonal.  Second  radial  pieces  a  little  smaller  than  the 
first,  more  or  less  regularly  liexagonal,  the  superior  lateral 
sides,  however,  being  sometimes  verv  shoi't.  Third  radials 
al)out  as  large  as  the  second,  normally  pentagonal,  but 
sometimes  with  the  lateral  angles  truncated  so  as  to  giAC 
them  an  irregular  heptagonal  outline.  JSccondary  radials 
resting  one  upon  each  superior  sloping  side  of  each  third 
primary  radial,  which  they  exceed  in  length;  more  oy  less 
prominent,  cui-A'ing  outward,  and  generally  constricted  and 
rounded  in  the  middle,  though  not  entirely  free  from  tlie 
walls  of  the  body,  excepting  on  Uw  upper  side;  supporting 
on  each  of  their  superior  (free)  sloping  sides  the  first 
divisions  of  the  arms.  First  interradial  pieces  about  as 
large  as  the  first  I'adials,  hexagonal,  and  supporting  two 
smaller  ])ieccs  in  the  next  range,  which  connect  with  others 
above,  belonging  apparently  more  properly  to  the  vault. 
First  anal  piece  nearly  as  large  as  the  first  radials,  liep- 
tagonal  in  form,  and  supporting  in  the  second  range  two 
pieces,  one  of  Avhich  (in  tlie  tyjiical  s])ecinicn)  is  as  large 
as  the  first;  above  these  there  are  four  or  five  smaller 
irregular  pieces  in  the  third  range,  and  above  the  latter 
others  belonging  apparently  to  the  vault. 

Arms  slender,  rounded,  and  composed  below  of  distinct- 
ly constricted  pieces  longer  than  Avide,  and  after  the  first 
division  on  the  secondary  radials  the  inner  ones  bifurcating 
on  the  second  piece,  and  one  or  both  of  these  subdiAisions 
divide  again  on  the  second  piece,  above  which  they  still 
continiu'  to  be  composed  of  a  single  range  of  rounded  pieces 
for  a  short  distance,  and  then  pass  gradually  through  a 
few  Avedtic-formed  pieces  into  a  double  series  of  alternating- 
pieces;  above  this  they  are  all  a  little  stouter  than  beloAv, 
and  shoAV  a  very  slight  tendency  to  become  somcAvhat  flat- 
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tor  toward  their  upper  oxtremiti(^s.  So  far  as  can  bo  soon, 
the  tAvo  outer  arms  of  oaoh  ray  aro  simple  froui  their  orij^iu 
on  the  seeoiidary  radials,  and  eomposed  of  a  siui;hi  series  of 
rounded  and  constricted  pieces  as  far  up  as  the  hist  l)ifur- 
eations  of  the  other  arms;  consequently  there  apjx'ar  to  be 
eight  ultimate  divisions,  or  arms,  to  each  ray.  (Yault  un- 
known.) 

Surface  a^^parently  minutely  gi'auular,  and  with  a  small, 
.  more  or  less  defined  ridge  extending  from  the  l>ase  up  the 
primary  radials  to  the  third  radial,  on  which  it  bifur- 
cates and  sends  a  branch  to  the  base  of  each  of  the  two 
main  arms.  On  the  first  radials,  as  well  as  the  anals,  there 
is  also  some  tendency  to  send  oif  an  ol)scure  ridge  across 
from  one  to  another,  on  each  side.  Xone  of  the  body  plates 
are  tumid,  though  they  are  generally  very  slightly  convex. 

Hight  of  body  fi'om  bottom  of  base  to  the  top  of  secon- 
dary radials,  0.16;  breadth,  about  0.30  inch. 

This  species  is  related  to  A.  chloris,  Hall,  but  is  much  smaller,  aud 
differs  in  having  its  body,  below  the  arms,  merely  rather  rapidly  ex- 
panding, with  nearly  straight  sides,  instead  of  being  hemispherical. 
Its  arms  also  bifurcate  differently.  In  the  chloris,  for  instance,  they  all 
(or  at  any  rate  the  inner  ones),  after  their  origin  on  the  secondary 
radials,  bifmcate  once  on  the  first  piece  beyond,  while  in  our  species 
the  inner  arms  bifurcate  on  the  second  piece,  and  the  outer  of  those 
subdivisions  again  on  the  second  piece. 

Locality  and  position — Upper  division  of  the  Burlington  member  of 
the  Lower  Carboniferous,  at  Burlington,  Iowa.    Mr.  Wachsmuth's  col 
lection. 

ACTTXOCEII^ITES.     Section  (b.) 

AcTiJsrocRiNiTES  LOKGUS,  M.  and  W- 

Pl.  8,  flg.  1. 
Actinocrinites  longus,  MEKK  and  Worthen.    Proceed.  Acad.  Nat.  Soi.,  Phila.,  1869,  p.  156. 

BODT  rather  elongate-obconic  below  the  arms,  the  sides 
expanding  gradually,  with  a  moderately  convex  outline 
from  the  base  to  the  tertiary  radial  pieces,  which,  with  the 
brachial  pieces,  vuvve  very  slightly  outward.     Base  about 
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twice  and  a  half  as  wide  as  liigli,  not  thickened  or  ex- 
panded below,  and  but  very  slightly  notched  at  the  sutures  ; 
facet  for  the  reception  of  the  column  large  and  moderately 
concave,  Avitli  a  rather  large  central  perforation.  First 
radials  comparatively  large,  v(uy  nearly  or  quite  as  long  as 
wide.  Second  radials  scai'cely  lialf  as  large  as  the  first, 
about  as  wide  as  long,  quadrangular,  pentagonal,  or  un- 
equally six-sided.  Third  radials  of  about  the  same  size  as 
the  second,  pentagonal,  hexagonal,  or  heptagonal,  and  each 
bearing  on  its  superior  sloping  sides  two  secondary  radials 
of  near  its  own  size,  each  of  which  supports  on  its  outer 
sloping  upper  side,  brachial  pieces,  leading  to  an  arm,  and 
on  its  innt'r  side,  above,  a  small  tertiary  radial  giving  origin 
to  t\vo  arms,  thus  making  three  arms  to  each  main  divis- 
ion, and  six  to  each  ray,  or  thirty  to  the  entire  series. 
(Arms  unknown.) 

iVnal  plates  five  or  six,  the  first  being  of  the  same  size 
as  the  smaller  first  radials,  hexagtmal  in  form,  and  a  little 
longer  than  wide  ;  second  anals  two,  about  two-thirds  as 
large  as  the  first,  and  irregularly  heptagonal  or  octago- 
nal ;  above  these  there  are  two  smaller  pieces  in  the  third 
range,  and  one  or  two  still  smaller  pieces  above  the  latter, 
the  upper  one  being  barely  large  enough  to  separate  the 
posterior  lateral  brachial  pieces  of  the  two  posterior  rays. 
First  interradial  pieces  about  half  as  large  as  the  first 
radials,  heptagonal,  and  supporting  two  smaller  pieces 
in  the  second  range,  above  which  there  are  one  or  Uvo  still 
smaller  pieces  in  the  third,  and  a  minute  piece  over  the  lat- 
ter, wedged  in  between  the  brachial  pieces.  In  each  inter- 
axillary  sjjace  there  are  usually  two  intercalated  pieces,  the 
lower  of  which  is  sometimes  as  large  as  one  of  the  tertiary 
radials,  while  the  u})]>er  is  very  small,  and  wedged  in  be- 
tween tlie  brachial  pieces. 

A'ault  (•(•nical,  and  nearly  three-fourths  as  high  as  the 
body  below  the  arms,  composed  of  irregular  pieces  of  mode- 
rate size,  some  of  which  project  in  the  form  of  small  pointed 
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nodes  or  short  spines,  passing  gradually  into  a  rather  large 
snbcentral  proboscis. 

Surface  of  all  the  body  plates  rather  distinctly  convex, 
but  not  properly  tumid,  and  showing  but  the  faintest  traces 
of  an  effort  to  form,  on  some  of  the  smaller  pieces,  an  ob- 
scure radiating  ridge  near  each  side.  In  most  cases,  how- 
ever, these  are  entirely  obsolete,  and  the  plate  seems  to  be 
merely  evenly  convex. 

Hight  of  body  to  arm  bases,  1.20  inch ;  breadth  of  same 
at  arm  bases,  1.40  inch  ;  hight  of  vault,  about  0.80  inch. 

In  the  structure  of  its  body,  as  well  as  iu  its  arm  formula,  this  species 
agrees  with  Actuwrrinn.s  clacis,  of  Hall.  It  differs,  however,  greatly  ia 
form,  as  well  as  iu  the  surface  characters  of  its  body  plates,  beiug 
rather  elongate  obconical  below  the  arms,  instead  of  "  very  broadly 
subturbiuated,  and  spreading  more  rapidly  above  the  third  radial 
plates ;"  while  its  body  plates  are  merely  convex,  instead  of  being 
"elevated  into  strong  angular  nodes,  some  sometimes  marked  by  low 
ridges  on  the  lower  part,"  and  by  "  strong  angular  ridges  "  on  the  upper 
part. 

Its  elevated  conical  vault,  passing  gradually  into  the  nearly  central 
proboscis,  and  narrow  obconic  body  below  the  arms,  give  it  a  peculiar 
fusiform  outline.  In  the  nature  of  its  vault  it  resembles  quite  nearly 
A.  costatus,  of  Hall,  from  which,  however,  it  differs  widely  in  other 
respects. 

Locality  and  position — Lower  beds,  Burlington  group  of  Lower  Car- 
boniferous, Burlington,  Iowa.    Mr.  Wachsmuth's  collection. 


Genus  STKOTOOKIJ^US,  M.  and  W.  1866.* 

(Proceed.  Acad.  Nat.  Sci.,  Phila.,  1869,  p  158.) 

Extending  the  genus  Strotocrinus  so  as  to  include,  as  already  sug- 
gested, the  Act.  ventrioosus  group  as  a  subgenus,  we  will  have,  first,  the 
typical  urn-shaped  species,  such  as  S.  peruvibrosus  and  S.  Uratus,  with 
the  structure  of  Actinocrinites  up  to  the  divisions  of  the  rays,  but  with 
the  body  comparatively  long  and  narrow  below,  and  the  secondary  and 
other  succeeding  sui)plementary  radials,  brachial  and  intermediate 
pieces,  connected  laterally  all  around,  and  spreading  out  horizontally 
far  beyond  the  limits  of  the  body,  so  as  to  foi'm,  with  the  flat  or  much 

*  Second  Vol.  Illinois  Report,  p.  188,  1866. 
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depressed  raidt,  a  liroad,  inoii:'  or  less  distinctly  teii-augled  disc,  from 
the  TDar^iiis  of  •v\liieli  the  munerons  lorii;',  slender  arms  arise,  without 
bifurcating'  after  hreoniint;  free.t  Indeed,  with  rare  exceptions, the  ra.ys 
can  scarcely  lie  said  to  l)ifurcate,pro]ierly,  alter  the  division  on  the  third 
primary  radials,  tliouj^h  each  main  division  continues  on  out,  throwing- 
olf  alternately  on  each  side  brachial  jiieces  in  close  contact  with  each 
other,  until,  at  last,  it  terminates  in  a  sin.i;le  free  arm.  Each  of  the  arms 
commences  abruptly  as  a  double  scj-ies  of  small  alternating  iiieces  im- 
mediately on  the  last  fixed  brachial  jiiece,  without  an  intermediate 
series  of  free  single  pieces  extending  entirely  across.  Some  of  the 
species,  such  as  iS.jicriirnbrofius,  ha\-e  but  a  very  small  simple  o])ening 
situated  subcentrally,  or  more  or  less  excentrically  towards  tlie  anal  side, 
and  penetrafing  the  flattened  vault  obli(|uely,  so  as  to  be  directed  for- 
Avard  or  away  from  the  anal  side  ;  while  otiiers,  bke  iS.  liratus,  have  a 
long  erect,  subcentral  tube,  or  so-called  iiroboscis,  sometimes  recurved 
at  the  end.  The  column  is  known,  at  least  in  the  species  provided  with 
Iiroboscis,  to  be  peculiar  in  being  coni]i(ised  of  very  thin  seguK'nts,  a 
]iart  of  which,  at  H'gular  intervals,  project  out  beyond  the  otiiers,  and 
send  up  and  down,  at  equal  distances  all  around,  fl^e  external,  thickened 
lU'Ocesses  or  ril.is,  apparently  as  a  natural  provision  to  give  it  strength, 
without  destroying  its  flexibility. 

Then  we  have  the  Act.  vcnfiicdSKti  group,  which  not  only  agrees  with 
the  tS.j)i'ni)i)hrii\iis  section  of  Strotocriims  in  having  merely  a  very  small 
subcentral  or  excentric  opening  in  tlie  vault,  without  any  traces  of  a 
jiroboscis,  but  also,  to  a  considerable  extent,  in  the  manner  in  which  the 
subdivisions  of  the  rays  are  given  oft';  but  ditters  in  having  these  sub- 
di\'isions  not  in  contact  so  as  to  form  a  disc,  but  divided  by  narrow 
interradial,  anal,  axillary,  and  sometimes  iuterlirachiai  sinuses,  the 
former  of  which  often  extend  qe'te  into  the  body.  The  siiecies  of  this 
group  also  ditfer  Ifom  the  t,\pical  forms  of  A?)y(/(»c/-/«»A'  in  ha\iugtlie 
body  shorter  Ih'Iow  the  arms,  and  the  vault  generallj'  more  ventricose, 
and  proA'id((l -w  ith  external  lurrows  radiating  liom  the  middle  to  the 
anal  and  interradial  sinuses.  80  iar  as  yet  known,  the  species  of  this 
t^pe  liaA'e  rather  stouter  and  less  jiumejdus  arms  than  \\e  see  in  Stmfo- 
ciinKs  iiro]ier,  but  generally  more  than  we  see  in  ActinocriHlien.  In  both 
groups  of  tSirotiiriiinis  the  arms  are,  as  in  Actiiuicriiiitcs,  provided  with 
numerous  iiinnuh¥,  or  so-called  tentacles,  but  here  they  seem  to  be 
always  armed  with  minute  spines  directed  more  or  less  oliliquelj'  upward 
from  the  up|ier  margins. 

From  Acfiiiocrini/c.s  the  A.  reiilricoKiis  group  not  only  ditiers  iu  being 
Avithout  any  traces  of  a  proboscis,  bnt  in  having  its  ventiicose,  furrowed 
vault  comiiosed    ol' numerous  minute  pieces  ;  and   the   ili\  isions  of  its 

t  Some  of  the  spcLJcM  lia^  i'.  ;is  many  as  wcvnity  tn  ri'^lil.y  an  km. 
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ray.s,  although  iK.it  IbrmiiiL;- a  (•(intiuiioiis  di.sc  as  iji  ,Slri>t<>criinisin't>\«iV, 
not  t;it>npecl  into  ti\c  h)li(\s.  Its  anus  also  dilVcr  in  ih'a  ci' hitucating 
after  becoming  free.  For  this  gmiip  we  i^ropose  the  m\me  PIty.sctocriuuH 
(v'rffj^nlc,  pnfl't'd  up ;  xpi'^iiv,  a  lily,  in  allusion  to  the  ventricose  vault  ot  the 
tyiiieal  speeies,  Act.  vcntrlfusiis,  IIall.)| 

The  genus  tStrvtocrinKfi,  m^  here  detined,  would  include  the  follow  irg 
species,  all  peculiar  to  the  lower  Carboniferous  rocks  of  America : 
1. — STEOTOCKKuy,  M.  and  W.  (proper). 

SictioH  (rt).  Speeies  without  a  proboscis. — S.  perumhrosiin*  H.  rcj/alis 
and  (S.  glyptvs,  all  described  under  AvtinocriniiH  by  Prof.  Hall. 

Section  [h).  Siiecies  with  a  proboscis. — )S'.  (ggilops,  S.  fudis,  S.  liratiis, 
tS.  vvihrosuSjf  S-  temdradidfiis,  S.  thalii s  a,i\d  8-  ('»sc»(;*^«.S',  all  described  by 
Prof.  Hall  under  ActinovriiiKfi.  It  may  also  probably  include  his  Act. 
glans.  His  J^.  c/«r/.s  is  believed  to  be  synonymous  with  his  S.  ccgilops 
(sp.)  and  his  Act.  subnmbrovus  a  variety  of  his  *S'.  Uratii>i  (sp.) 

2. — Subgenus  Physetoc];i>'X"s,  ^I.  and  W. 

P.  veidricdsus,  P.  cancellatus,  P.drnatuf;  and  P.  reticnlatus,  all  described 
by  Prof.  Hall  under  Actinacrinus  ;  also  P.  subrciitriconK.s,  described  by 
Prof.  McCiiESNEV  under  Acttiiocyinu.s.  The  proposed  tspecies  senarius, 
Hall,  is  believed  to  be  a  variety  of  his  A.  oniatus. 

In  the  single  character  of  having  only  a  simi)le  opening  in  the  vault, 
without  the  slightest  indications  of  a  proboscis,  the  Fliywtocrinitfi  group 
wouhl  agree  more  nearly  with  the  typical  section  (a)  of  Strotooinus  than 
the  section  (b)  dues,  but  in  all  other  characters  it  is  more  distinct. 


Stkotoceinus  ?  asperri:mus,  M.  mid  W. 

H.  e,   Fit;  3, 
Strotocrinus  asperrimus  ?   Mkek  and  Wokthen.    Proceed.  Acad.  X.-it.  Sei.,  Pliila.,  1869,  p.  160. 

Body  under  medium  size,  m-ii-.sliax)ed,  being  a  little  wider 
at  the  toi)  of  the  third  radials  than  high,  Avith  the  secon- 
dary radials  and  sneeeeding  parts  sj^reading  out  horizon- 
tally, but  divided  by  narrow  anal  and  interradial  sinuses 
quite  into  the  body;  sides  ascending  witli.a  gradual  expan- 
sion to  the  top  of  the  third  radials,  with  a  moderately  con- 
vex outline  below  the  middle.  Base  about  twice  and  a  half 
as  wide  as  high,  not  thickened  or  spreading  below,  but  pro- 


;  Liwa  Geolo^Tial  Keport,  Vol.  1,  part  a,  Palajont.,  pi.  11,  fig.  6,  a  b. 
*  See,  Vol.  II,  (ieoWgical  P>eport  Illinois,  p.  1S8,  leOC. 
t  Io\s  a  lieport,  part  11,  pi.  ii,  fig.  3,  a  b. 
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jectiuii'  downwai'd  n  little  avound  the  column,  in  tlie  form 
of  little  nodes,  formed  by  deep  notches  at  the  sutures  and 
smaller  ones  hetween.  Eirst  radials  !j,'enerally  wider  than 
long.  Second  radial  pieces  somewhat  smaller  than  the 
first,  ^\ider  than  lonn,  some  hexagonal  and  others  pentago- 
nal. Third  radials  a  little  smaller  than  the  second,  gener- 
ally pentagonal  and  l)earing  on  each  superior  sloping  side  a 
secondary  radial,  each  of  which  supports  one  or  more  bra- 
chial pieces,  leading  to  an  arm  on  its  outei'  sloping  side,  and 
a  small  teitiary  I'adial  on  its  inner,  each  of  whi<  h  evidently 
supported  two  otlier  pieces  above,  oiu'  or  both  of  which 
were  proltably  brachials.  If  both  sides  l)()re  brachials  it 
would  make  six  arms  to  the  ray,  bnt  if  one  side  bore  an 
auxiliary  piece  it  A\(Uild  make  eight  to  the  ray,  or  forty  to 
the  whoh'  series. 

First  anal  piece  (d'  about  the  same  size  as  the  smaller  first 
radials,  slightly  longer  than  wide,  hexagoiuil  in  foi'm,  and 
succeeded  by  two  smaller  hexagonal  or  hcptagonal  pieces 
in  the  second  range,  above  whicli  tliere  seems  to  l>e  about 
four  other  smaller  pieces.  Sul)radials  tliice  or  four  to  an 
area,  the  first  one  about  as  large  as  the  second  radials,  hex- 
agonal or  lu'ptagonal  in  form,  and  supporting  two  smaller 
pieces  in  the  next  range  ;  above  this  there  seems  to  lie  one, 
or  possibly  sometimes  two  other  smaller  jiieces.  Auxiliary 
s])aces  sometimes  occupied  l)y  (me  or  iwo  small  pieces. 

Aault  much  de])ressed,  or  rising  little  al)ove  the  hori/on 
of  tlie  arms,  composed  of  irregular  small  and  moderate 
sized  pieces,  and  ]>roYid(Hl  with  a  nearly  central  prol)oscis, 
whicli  in  the  typical  specimen  is  composed  of  very  small 
pieces  at  the  base,  and  a  little  inclined  to  one  side. 

Surface  of  body  plates  all  i)rominent  and  angular  in  the 
middle,  and  provided  with  well  detined,  sharp  radiating 
cost;e,  which  arc  compound  on  the  tirst  radial  and  iirst  anal 
piece's,  l)ut  generally  consist  of  a  single  rib,  extending  from 
the  middle  to  each  of  the  sid(^^  of  the  others.     The  mesial 
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pvominenee  on  eacli  of  tlio  first  and  second  radials  is 
pinched  out  so  as  to  form  a  prominent  sharp,  transversely 
arrant;xMl  ridge,  while  on  each  of  the  smaller  plates  it  is  a 
rounded,  rather  pointed  node,  the  Avhole  presenting;  a  xgyj 
rough  appearance . 

Hight  of  body  to  the  horizon  of  the  arms,  0.74  inch; 
do.  to  top  of  vault,  0..S8  inch;  greatest  breadth  at  top  of 
third  radials,  0.80  inch. 

In  general  form  and  surface  markings  this  species  resembles  the  fol- 
lowing, but  its  body  is  more  spreading  above,  and  it  has  ten  or  more 
arms  less,  while  its  vault  is  much  more  depressed  and  provided  with  a 
proboscis.  It  seems  to  bear  much  the  same  relations  to  the  section  (b) 
of  the  genus  Strotocrinus  that  the  subgenus  Physetocy inus  heai-ti  to  the 
typical  forms  of  Strotocrinvs. 

Locality  and  position — Burlington  Limestone  of  the  Lower  Carbonif- 
erous, at  Quincy,  Illinois. 

SuBGEifUS  PHTSETOORINUS,  M.  and  W. 
STROTOCKii^^TJS  (Physbtoceinus'?)  aspbr,  M.  and  W. 

PI.  7,  Kg.  1. 
Strolocrin  us  (rhysclocrinm  ')  asper,  Meek  and  Wortiiex.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1869,  p.  181. 

Body  somevrhat  urn-shaped,  being  obconical  below,  with 
nearly  straight,  gradually  expanding  sides,  and  rather  ven- 
tricose  vault.  Base  about  three  times  as  wide  as  high, 
truncated  below  and  angular,  though  not  thickened  or 
properly  expanded  around  the  lower  margin,  which  is  so 
broadly  and  deeply  notched  at  the  sutures  as  to  present  a 
trilobate  appearance  as  seen  from  beneath.  Pirst  radials 
wider  than  high,  and  as  usual  two  heptagonal  and  three 
hexagonal.  Third  radials  of  the  same  size  as  the  second, 
and  bearing  on  each  of  their  superior  sloping  sides  a  some- 
wliat  smaller  secondary  radial,  each  of  which  bears  on  its 
outer  sloping  side  a  series  of  brachial  pieces,  leading  to  an 
arm,  a\  hile  on  its  inner  sloping  side  it  supports  a  small  ter- 
tiary radial,  bearing  on  its  inner  side  brachial  pieces  lead- 
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iug  to  an  arm,  and  on  its  ontcv  a  small  quaternary  radial, 
beariuii'  on  its  outer  side  a  bracliial  piece,  and  on  its  inner 
another  auxiliary  pie((\  i^iving  origin  to  two  arms,  thus 
making,  as  far  as  can  be  determined,  ten  arms  to  each  rav, 
or  fifty  to  the  entire  series. 

First  anal  j)iece  as  long  as  the  first  radials,  but  narrower, 
heptagonal  in  form,  and  supporting  one  small  piece  over 
its  middle  and  a  larger  one  on  each  upper  sloj)ing  side  in 
the  second  range;  in  the  third  range  there  are  three,  in  the 
fourth  two  pieces,  and  al)ov(>  these  three  smaller  pieces  ex- 
tending up  so  as  to  connect  with  the  vault.  First  interra- 
dial  pieces  of  about  the  si/e  of  the  third  radials,  liexagoual 
in  form,  and  bearing  two  smaller  pieces  in  the  second  range, 
above  which  tliere  are  some  five  or  six  very  small,  irregular 
pieces,  some  of  the  upper  of  which  extend  up  and  connect 
Avith  the  vault. 

Vault  rather  A'entricose,  or  more  than  one-third  as  high, 
near  the  middle,  as  the  body  below  the  horizon  of  the  arms; 
composed  of  irregular,  nearly  flat  pieces,  of  moderate  size; 
opening  apparently  simple,  at  the  highest  point  about  one- 
third  of  the  distance  from  the  middle  towards  the  posterior 
side. 

All  the  body  ])lates  are  protuberant  and  sharply  angular 
in  the  middle,  the  angular  part,  especially  on  the  larger 
plates,  forming  a  sliarp  transverse  ridge.  From  the  under 
side  of  this  transverse  ridge  two  or  three  others  extend 
downward  on  the  first  radial  and  first  anal  pieces,  so  as  to 
conne<'t  with  otliers  on  the  basal  pieces.  The  second  and 
third  radial  pieces  liave  each  al)out  three  small  pointed 
nodes,  arranged  transversely,  Avhile  from  tlie  third  radials 
narrow  ridges  extcaid  up  to  tlie  secondary  radials,  thence 
uji  all  tlie  brauclus  to  eacli  arm-base.  ^Vll  the  smaller 
body  plates  also  lia\e  a  more  or  less  projecting  angular 
point  in  the  middle. 

Notwitlistanding  tlie  number  of  arms,  the  narroAV  anal 
and  interradial  sinuses  extend  in  so  as  to  divide  the  disc 
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quite  in  to  the  body,  while  even  the  interbrachial  sinuses 
extend  nearly  in  to  the  body.  The  column  is  of  moderate 
thickness  near  the  base,  where  it  is  round  and  composed  of 
thin  pieces  with  sharp  projecting  edges,  pierced  by  a  nearly 
round  central  canal. 

Hight  to  horizon  of  arms,  0.73  inch;  breadth  across  at 
the  interradiul  sinuses,  0.90  inch;  hight  of  vault,  0.46  inch. 

This  species  has  its  plates  sculptured  in  nearly  the  same  way,  and 
j)resenting  much  the  same  roughened  appearance  seen  in  8.  glyptus, 
Hall  (sp.),  but  it  dift'ers  materially  from  that  and  all  of  the  other  species 
known  to  us,  that  resemble  it  in  other  respects,  in  having  deep  inter- 
radial  and  anal  sinuses  in  its  disc,  as  in  the  subgenus  Physetocrinus, 
with  which  it  also  appears  to  agree  in  its  ventricose  vault.  It  is  the 
only  species  known  to  us,  however,  apparently  belongi)ig  to  that  group 
that  has  its  body  so  narrow  and-  produced  below,  and  its  body  plates 
presenting  this  style  of  angular  sculpturing.  If  the  interradial  and 
anal  sinuses  of  its  disc  were  filled  with  intercalated  pieces  it  would  pre- 
sent nearly  all  the  characters  of  a  typical  Htrotocrinus.  Consequently, 
it  may  be  regarded  as  a  connecting  link  between  these  groups,  and  with 
a  few  others  shows  that  they  cannot  be  properly  separated  more  tlian 
subgenerically. 

Locality  and  position — Upper  beds  Burlington  group  of  Lower  Car- 
boniferous, at  Burlington,  Iowa.  No.  67  of  Mr.  Wachsmuth's  collec- 
tion. 


Section  (b). 

Stkotoceinus  ectypus,  M.  and  W. 

PI.  7,  fig.  5. 
Strotocrinus  ectypus,  Mbkk  and  Worthen.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1869,  p.  159. 

Body  depressed,  very  rapidly  expanding  to  the  third  ra- 
diaLs,  above  which  the  secondary  and  tertiary  radials  and 
brachial  pieces  curve  out  horizontally.  Base  about  twice 
and  a-half  as  wide  as  high,  truncated,  slightly  concave, 
and  not  expanded  or  thickened  below,  but  with  small  nodes 
around  the  margin  of  the  under  side,  placed  one  at  the  ter- 
mination of  each  of  the  costsB.  Pirst  radial  pieces  wider 
than  high,  two  heptagonal  and  three  hexagonal.     Second 
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radials  one-half  to  t\vo-thii'<ls  as  large  as  the  tirst,  wider 
than  high,  hexagonal,  or  in  part  (sometimes)  pentagonal, 
the  superior  lateral  sides  Ijeing  short.  Third  radials  wider 
than  long,  pentagonal,  liexa^onal,  or  iiTegnlarly  heptagonal, 
and  supporting  on  each  superior  sloping  side  a  secondary 
radial,  each  of  which  gives  origin  to  l)rachial  pieces  leading 
to  an  arm  on  the  outer  side,  and  supports  on  its  inner  slop- 
ing side  a  tertiary  radial,  Avhich  gi\  es  origin  to  two  arms, 
thus  making  three  arms  to  each  main  division,  or  six  to 
each  ray,  and  thirty  to  the  entire  sei-ies. 

First  anal  piece  a  little  longer  than  wide,  hexagonal,  and 
supporting  two  pieces  of  about  half  its  own  size  in  the  next 
range;  between  the  superior  sloping  inner  sides  of  these 
there  is  one  small  [)iece,  and  above  tliese  three  or  four  other 
small  pieces,  one  or  two  of  Avhich  extend  up  so  as  to  sepa- 
rate slightly  the  outer  brachial  pieces  of  the  adjacent  rays. 
Interradial  pieces,  four  or  tive  to  each  area,  the  irpper  of 
which  is  nan-ow  and  extends  up  so  as  to  separate  slightly 
the  brachial  pieces  above.  In  each  interaxillarv  space  there 
is  usually  an  elongated  intei'calated  piece,  sometimes  large 
enough  to  truncate  slightly  the  upper  margin  of  the  third 
primary  radial,  while  it  continues  upward  so  as  to  separate 
the  brachial  pieces  aboAc. 

Vault  much  dejuessed,  and  composedof  numerous,  irregu- 
lar, slightly  conyex  pieces  of  moderate  size,  and  provided 
with  a  rather  stout  sub-central  prol)oscis,  composed  near 
the  base  of  unequal  pieces,  some  of  which  are  distinctly 
protubei'ant. 

>Surface  of  all  the  body  plates  moderately  convex,  or 
sometimes  a  little  angular  in  the  center,  and  ornamented 
with  distinct  radiating  cost;e,  extending  frcnn  the  middle  to 
the  sides  of  each  piece,  so  as  to  di\  ide  the  whole  into  nu- 
merous triangles.  These  cost.-e  are  also  more  or  less  com- 
pound, so  as  to  form  a  secondary  or  (below  the  middle  of 
tlie  tirst  radials)  a  tertiary  series  of  smaller,  less  deiined 
triangles  within  tliose  formed  by  tlie  principal  eosta\ 
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Hight  of  body  to  horizon  of  arm  openings,  0.70  inch  ; 
breadth  at  same,  1.60  inches. 

Tbis  s))LH-ies  resembles  iu  tlie  sculpturing  of  its  body  pliites  *S'.  glyptn-s^ 
Hall  (sp.),  but  lias  a  more  depressed  body,  aud  is  also  at  ouce  distin- 
guished by  baviug  a  proboscis,  while  the  8.  glyptus  beloTigs  to  the  sec- 
tion of  the  genus  with  merely  a  simple  opening  in  the  vault.  From 
iS'.  (egilopn  it  will  readily  be  distinguished  by  its  shorter,  more  rapidly 
expanding  bodj'  and  less  numerous  arms,  as  well  as  by  its  different 
sculpturing.  Although  its  brachial  pieces  are  a  little  sej)arated  over 
the  anal,  interradial,  and  axillary  spaces,  there  are  no  distinct  sinuses 
at  these  points  in  the  margins  of  the  disc,  as  the  little  intercalated 
pieces  separating  the  brachial  pieces  at  these  places  extend  out  as  far  as 
the  latter,  so  that  when  the  arms  are  removed,  the  outline  of  the  disc 
presents  only  an  obscurely  sub-pentagonal  outline. 

Locality  and  iwnitlon — Lower  division,  Burlington  beds  of  Lower 
Carboniferous,  at  Burlington,  Iowa.  No.  59  of  Mr.  Wachsmuth's  col- 
lection. 


Stkotoorinus  liratus,  Hall,  (sp.) 

PI.  7,  Fig.  2. 

Actlnocrinu^  liratus^  Hall.    Supplement  to  Iowa  G-eologioal  Report  Vol.  I,  part  2,  1860. 

AcHnocrhnis  eubumbrosus,  Hall.    n>.  p.  3, 1860. 

Strotocrams  liratus.  Meek  and  Wobthen.    niinois  Geol.  Report,  Vol.  n,  p.  190,  1866. 

Body  attaining  a  large  size,  iirn-shaped,  being  rather 
elongate-obconic  below  the  horizon  of  the  arm-bases,  and 
depressed  convex  above ;  sides  expanding  gradually  from 
the  base  to  the  top  of  the  secondary  radial  pieces,  and  then 
abruptly  curving  outward  horizontally  to  the  arm-bases. 
Base  nearly  twice  as  wide  as  high,  truncated,  and  rather 
deex)ly  excavated  below,  for  the  reception  of  the  end  of  the 
column,  and  notched  at  the  sutures  so  as  to  present  a  trilo- 
bate appearance.  First  radial  pieces  generally  a  little 
longer  than  wide,  hexagonal  and  heptagonal  in  form. 
Second  radial  pieces  scarcely  more  than  one-third  as  large 
as  the  first,  as  aa  ide  as  long,  and  all  hexagonal.  Third  ra- 
dials  as  large  as  the  second,  or  sometimes  slightly  larger, 
heptagonal  or  octagonal,  and  each  bearing  on  its  superior 
sloping  sides,  two  secondary  radials,  each  of  wliich  bears 
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on  its  outer  sloping  side,  a  series  of  about  three  brachial 
pieces,  the  last  of  Avhich  supports  an  arm,  and  on  the  inner 
sloj)ing  side  a  tertiary  radial,  giving  off  on  one  side  a  suc- 
cession of  brachial  pieces  leading  to  an  arm  as  before,  and 
supporting  on  the  other  sloping  side  a  quaternary  radial, 
and  so  on,  until  each  main  division  of  cacli  ray  has  thrown 
off  six  or  seven  alternating  arms,  thus  making  twelve  to 
fourteen  arms  to  each  ray,  and  sixty  to  seventy  arms  to  the 
whole  series. 

Anal  plates,  about  twelve  to  fourteen,  first  anal  nearly 
as  large  as  the  first  radials  on  each  side  of  it,  longer  than 
wide,  and  hexagonal  in  form  ;  above  this  there  are  two 
other  smaller  pieces  in  the  second  range,  and  three  in  the 
third  and  fourtli,  with  a  few  very  small  irregularly  arranged 
pieces  above  the  latter.  Interradial  plates,  nine  or  ten  to 
each  area,  first  one  hexagonal,  and  bearing  two  smaller 
pieces  in  the  second,  third  and  fourth  ranges  respectively. 
Arms  iinknown,  vault  forming  less  than  one-fourth  the  en- 
tire higbt,  composed  of  very  unequal,  irregularly  arranged, 
more  or  less  tumid  pieces.  Ventral  tube,  or  so-called  ])ro- 
boscis,  large,  very  long,  slightly  tapering,  and  composed  of 
small  pieces  usually  wider  than  long,  and  more  or  less 
angular  on  the  outer  side  ;  sometimes  (perhaps  abnormally) 
recurved  at  the  extremity. 

Surface  of  body  plates  ornamented  Avitli  very  distinct, 
compound,  radiating  cost*,  which  unite  on  the  prominent 
middle  of  the  plates,  so  as  usually  to  form  sharply  angular, 
transverse  or  arched  ridges,  the  whole  presenting  a  very 
rough  but  neatly  sculptured  appearance. 

Hight  of  a  medium-sized  specimen  to  tlie  base  of  the 
ventral  tube,  0.85  inch  ;  breadth  of  body  just  below  the  ex- 
panded summit,  1.15  inches.  Length  of  the  ventral  tube  of 
a  somewhat  larger  specimen,  4.(j7  inch(\s  to  the  broken  end  ; 
breadth  of  same  at  base,  0.56  inch  ;  ditto  of  same  at  the 
broken  extremity,  0.32  inch. 
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This  species  will  be  reiulily  distinguished  from  all  of  the  others  pro- 
vided with  a  ventral  tube  (so  far  as  yet  known)  by  the  peculiar  style  of 
the  oriiameutatiou  of  its  body  jtlates,  its  eostie  beini;-  more  iuiiiutous, 
aud  more  distinct  than  in  8.  (njilops,  S.glyptui^  and  other  simihir  Ibrms. 
AMiether  any  of  the  other  species  were  ])rovided  with  so  long  a  ventral 
tube  remains  to  be  seen,  as  the  specimens  yet  known  all  have  this  part 
broken  away. 

The  specimen  of  the  species  under  consideration,  represented  by 
figure  2  a,  of  plate  7,  has  the  body  crushed,  and  the  ornamentation  of 
the  body  plates  mainly  obliterated  by  weathering.  It  also  shows  some 
irregularity  of  the  body  plates,  either  due  to  accidental  distortion,  or  to 
abnormal  development.  The  structure  aud  ornamentation  of  the  body 
have,  therefore,  beeu  described  by  us  from  the  specimen  represented  by 
figiu:e  2  c,  of  the  same  plate.  The  other  individual  is  figured  to  show  the 
greatly  developed  ventral  tube.  This  tube  doubtless  possessed  some 
slight  degree  of  flexibility  during  the  life  of  the  animal,  but  the  bend 
near  its  broken  end  seems  not  to  have  been  due  to  flexibility^,  but  rather 
to  abnormal  development,  by  which  the  pieces  on  one  side  grew  to  larger 
sizes  than  on  the  other,  as  may  be  seen  by  figure  2  6  of  the  same  plate, 
which  represents  a  side  view  of  the  curved  point.  How  much  longer 
this  tube  may  have  originally  been,  it  is  not  possible  to  determine  from 
the  specimens,  though  it  was  probably  not  much  longer  than  now  seen, 
though  it  is  undoubtedly  broken  at  the  end.  Immediately  at  the  broken 
end,  a  few  little  pieces  are  seen  that  look  as  if  they  miglit  possibly 
have,  with  others,  partly  closed  the  end.  It  is  more  i^robable,  however, 
that  they  belong  to  a  part  of  the  broken  end,  and  have  merely  been 
placed  in  the  position  they  now  occupy  by  accident.  Unless  the 
tube  tapered  very  rapidly,  or  was  consideralily  produced  beyond  the 
broken  end,  the  opening  would  have  apparently  been  rather  large. 

Locality  and  position — Upper  iDart  of  the  Burlington  di\ision  of  the 
Lower  Carboniferous  series,  Burlington,  Iowa.  No.  49  of  Mr.  Wachs- 
mtjth's  collection. 


Strotoobinus  perumbrosus,  Hall  (sip.) 

PI  8,  rig.  4. 

Aciinocrinwi  perumbrosus,  Hall.    Supplemeut  to  Vol.  I,  Part  TI,  Towa  Keport,  p.  7. 
Strotocrinus  perumbrosus,  Mkek  aud  WORTHBN.    Illinois  Gtui.  Eeport,  Vol.  II,  p.  189;  18fi6. 

Body  presenting  tlie  usual  nrn-sliape  characteristic  of  the 
typical  species  of  the  group,  being  more  or  less  elongate- 
obconic  below  the  spreading  summit,  and  nearly  flat  on  top. 
Base  more  than  twice  as  wide  as  high,  and  truncated  belo^v 
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for  the  reception  of  a  rather  liirtje  rovind  column,  but  not 
expanded  or  jjroyided  with  a  rim  around  the  lower  margin ; 
basal  pieces  rather  lai'u;e,  Avider  than  high,  and  hexagonal 
in  outline.  First  radial  pieces  large,  about  as  wide  as  long, 
hexagonal  and  heptagonal  in  form.  Second  radials  about 
half  as  large  as  the  lirst,  and  regularly  hexagonal.  Third 
radials  of  nearly  the  same  size  of  the  second,  heptagonal 
and  hexagonal  in  form,  and  supporting  on  each  of  their 
superior  sloping  sides  a  sec<^)ndarv  radial  of  somewhat 
smaller  size.  The  latter  x^ieces  curve  outward,  to  form 
Avith  the  upper  anal  and  intcrradial  pieces,  the  commence- 
ment of  the  spreading  disc;  Avhile  each  bears  on  its  outer 
sloping  side,  in  direct  succession,  a  series  of  three  or  four 
large  brachial  pieces,  leading  out  to  the  margin  of  the  disc, 
A\hcre  the  last  one  supports  an  arm;  and  on  the  inner  slop- 
ing side  there  is  a  tertiary  radial,  giving  origin  to  a  series 
of  brachial  pieces,  leading  to  an  arm  on  one  side,  as  before, 
while  on  tlu^  other  sloiiing  side  it  supports  a  quaternary 
radial,  and  so  on,  mitil  each  pi'imary  division  has  in  this 
Avay  throAvn  oft"  alternately  on  each  side  "from  five  to  six, 
or  sometimes  seven  arms,  thus  making  about  tAvelve  or 
more  arms  to  each  of  these  main  divisions,  or  neai'  tAventy- 
four  to  each  ray,  and  about  one  hundred  or  more  arms  to 
the  entire  scries.  Aims  slender  and  rising  from  the  mar- 
gins of  the  disc. 

Anal  ])icccs  near  thirteen,  Uw  first  being  nearly  as  large 
as  the  adjacent  fir.st  radials,  a  little  hmger  than  Avide,  and 
hexagonal  in  foim;  above  this  there  are  Iaat)  smaller  hex- 
agonal pieces  in  the  second  range  and  Ihree  in  tb(>  third 
and  fourth.  Avith  a  few  smaller  pieces  abo^c.  Interradials 
about  nine  to  eleven  in  each  space,  the  first  bcdug  rather 
smaller  than  the  second  radials,  hexagonal  in  form,  and 
supporting  two  smaller  pieces  in  the  second  range,  tAyo  in 
the  third,  and  tA\()  in  the  fourth,  Avith  a  fcAV  irregularly 
ai-ranged  smaller  pieces  extending  up  betAveen  the  lateral 
brachial  pieces  of  the  two  adjacent  rays.      There  are  also 
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itsviallv.  about  four  small  pieces  occupying  each  axillary 
space  of  eacli  vay,  and  often  a  single  range  of  A'(My  small 
pieces  intercalated  bctAvccn  tlio  brachials,  so  as  to  form, 
Avitb  the  latter  and  the  supplementary  radial  pieces,  the 
under  side  of  the  expanded  disc. 

Vault  nearly  flat,  or  slightly  convex  in  the  central  region, 
and  a  little  concave  toward  the  lateial  margins ;  composed 
of  numerous  small,  slightly  convex  j)ieces  of  various  forms, 
those  near  the  middle  being  larger  than  the  others,  which 
become  very  small  toward  the  margins.  These  small  j)ieces 
continue  on  out  so  as  to  cover  each  of  the  two  main  di- 
visions of  each  ray,  all  the  way  to  where  they  give  off  the 
last  arms.  As  these  divisions  of  the  rays  are  produced 
beyond  the  general  margin  of  the  disc,  they  give  it  a  dis- 
tinctly ten  angled  or  rayed  appearance,  as  seen  from  above 
or  below  when  the  arms  are  removed. 

Opening  of  the  Aault  very  small,  nearly  central,  and  di- 
rected a  little  obliquely  forward,  or  away  from  the  anal 
side ;  there  being  generally  a  more  or  less  defined  depression 
extending  a  short  distance  forward  from  its  anterior  side. 

Surface  of  plates  more  or  less  convex,  and  ornamented 
by  ridges  from  the  central  region  to  the  margins,  to  con- 
nect Avith  those  of  the  adjacent  plates.  Where  these  ridges 
unite  on  the  center  of  the  interradial  and  anal  plates,  they 
generally  form  nodes  or  prominences,  btit  on  the  radial 
plates  they  give  origin  to  a  transverse  mesial  ridge.  The 
radial  plates  have  their  costee  or  ridges  compound,  or  moie 
numerous  than  those  of  the  other  plates ;  while  above  the 
third  radials  the  succeeding  secondary,  tertiary,  and  other 
pieces  of  the  rays,  as  ^vell  as  the  brachial  pieces,  have  each 
a  single  ridge  extending  along  the  middle,  while  the  small 
intermediate  pieces  are  impressed  so  as  to  form  concavities 
between  the  ridges. 

Hight  of  the  body  of  a  medium  sized  specimen  1.63 
inches ;  breadth  just  below  the  disc  1.30  inches ;  breadth 
of  disc,  measuring  across  between  the  rays,  2.20  inches ; 
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do.,  to  the  extremities  of  the  rays,  3.10  inches ;  diameter 
of  the  opening  of  the  vault,  0.10. 

This  .species  will  be  readily  distinjinislied  from  the  other  kuown 
species  of  the  section  of  the  };enus  with  a  simple  openini;'  iu  the  vault, 
by  its  more  expanded  disc,  greater  number  of  arms,  and  some  of  the 
details  of  its  structure,  as  well  as  by  the  sculpturing  of  its  plates. 

Locality  and  position — Upper  bed  of  the  Burlington  division  of  the 
Lower  Carboniferous  series,  at  Burlington,  Iowa.  No.  47  of  Mr 
"Wachsmutu's  collection. 


Strotocrini's  umbrosus,  Hall  (sp). 

PI.  8,  flg.  5. 

Actinocnnics  u-mhrosus,  Hall.    Gcnl.  Report,  Idwa,  Vol.  I,  part  ii,  p.  590,  pi.  XI,  fig.  3  a,  b,  1858. 
Strob'criausumhrosiis,   Hkek  and  WORTHKN.    Dlinoia  Geol.  l;epoit,  Vol.  II,  p.  190,  1861). 

Body  urn-shaped,  being  truncato-obconic  beloAv  the  arm- 
bai^es,  and  depressed  convex  above;  sides  expanding  gradu- 
ally from  the  base  to  a  point  a  little  above  the  third  radials, 
then  flaring  out  abrui>tly  above.  Base  rather  broadly  trun- 
cated below,  aboiit  three  times  as  wide  as  high  ;  basal  pieces 
thick,  and  sepai-ated  by  such  deeply  furrowed  sutures  as  to 
present  a  ti'iloljate  appearance  ;  facet  for  the  attachment  of 
the  column  a  little  less  than  half  the  greatest  breadth  of 
the  column.  First  radial  pieces  generally  a  little  wider 
than  long,  and  presenting  the  usual  hexagonal  and  heptag- 
onal  outline.  Second  radial  pieces  about  half  as  large  as 
the  tirst,  and  all  normally  hexagonal.  Third  radials  of 
about  the  same  size  as  the  second,  and  varying  from  hexag- 
onal to  heptagonal  ;  each  supporting  on  its  superior  sloping 
sides,  two  secondary  radials  of  nearlj-  its  own  size  ;  the 
latter  being  axillary  pieces,  liear  on  their  outer  sloping 
sides  a  series  of  two  or  three  l»rachials,  the  last  one  of  which 
gives  origin  to  an  arm  ;  while  on  their  inner  sloping  sides 
th(?y  each  support  a  tertiary  radial,  giving  origin  on  one  of 
its  sloping  sides,  to  a  series  of  brachial  pieces  leading  to  an 
ai-m  as  before,  and  supporting  on  the   other  a  quaternary 
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radial,  and  so  on,  so  that  eacli  of  tlie  main  divisions  of  each 
ray  throws  off  alternately  on  each  side  three  (occasionally 
fonr  on  one  side)  arms,  making  abont  twelve  arms  to  each 
ray,  or  sixty  or  more  to  the  Avhole  series. 

Anal  pieces  ten  to  twelve ;  the  first  one  nearly  as  large 
as  the  iirst  radials,  hexagonal  in  form,  and  surmounted  in 
the  second  range  by  two  smaller  pieces,  above  which  there 
are  fonr  in  the  third  range,  and  o^er  the  latter  three  or 
fonr  other  small  pieces  are  irregularly  arranged.  Interra- 
dial  pieces  seven  to  eight  to  each  area,  the  first  being  about 
the  same  size  as  the  second  radials,  hexagonal  in  form,  and 
supporting  two  smaller  pieces  in  the  second  range,  over 
Avhich  are  two  others  in  the  third  range,  and  above  the 
latter,  some  three  or  four  small  unequal  iriegularly  ar- 
ranged pieces  may  be  usually  counted.  One  or  two  very 
small  pieces  are  also  usually  seen  in  each  axillary  space. 

Arms,  as  usual  in  the  genus,  rising  from  the  margins  of 
the  expanded  disc,  very  slender,  rather  long,  and  not  taper- 
ing, excepting  near  their  immediate  extremities  ;  composed 
of  very  small  alternating  pieces,  each  one  of  which  bears  a 
pinnule  at  its  outer  extremity.  Piunulse  delicate,  long, 
crowded,  and  composed  of  joints  apparently  three  or  four 
times  as  long  as  wide,  and  each  bearing  on  its  upper  margin 
a  small  flattened,  triangular  process,  or  short  compressed 
s-pine,  that  laps  upon  the  next  pinnule  above,  in  such  a 
manner  as  apparently  to  have  prevented  the  free  expansion 
of  any  one  pinnule  when  not  accompanied  by  a  simultane- 
ous movement  of  all  the  others  on  the  same  side  of  each 
arm. 

Vault  depressed  convex,  composed  of  small,  slightly  con- 
vex, unequal,  irregularly  arranged  pieces,  ventral  tube  sub- 
central,  being  slightly  nearest  the  anal  side,  slender,  and 
rising  abruptly  from  the  vault,  which  does  not  slope  up  to  its 
base. 

Surface   presenting  a  more  or  less   rough   appearance. 
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owing  to  tbe  tumid  cliaracter  of  the  body  plates,  of  a\  hicJi 
tlie  first  radial  and  first  anal  pieces  are  tlie  most  prominent. 
In  some  instances  all  the  radial  pieces  project  in  the  form 
of  a  prominent  transverse  node,  and  the  anal  and  interra- 
dials  more  fre(|nently  as  ronnded  nodes.  The  smaller  ter- 
tiary and  succeeding  supplementary  radial  and  brachial 
pieces  are  merely  convex.  Sometimes,  there  are  faint  indi- 
cations of  very  short  ridges  at  the  immediate  sutures, 
between  the  first  radial  pieces  and  the  bases,  as  well  as  at 
the  sutures  between  the  other  primary  radials. 

Hight  of  the  body  of  a  medium  sized  specimen  to  the 
horizon  of  its  arm  bases,  0.90  inch  ;  do.  to  the  top  of  yault 
from  base,  1.20  inches  ;  breadth  of  expanded  vault,  between 
the  rays,  1.40  inches;  do.,  to  the  extremities  of  the  rays, 
1.60  inches. 

This  .species  will  be  distiiignishecl  from  others  yet  known  of  the  sec- 
tion provided  with  a  proboscis,  by  its  Aery  tumid  or  nodose  body  plates 
without  costa-,  by  the  number  of  its  arms,  and  more  spreading  disc,  and 
other  details.  Although  the  two  divisions  <if  each  of  its  rays  project 
somewhat  beyond  the  margins  of  the  disc,  so  as  to  give  it  a  ten-angled 
outline,  as  seen  from  above  or  below,  they  are  not  near  so  much  pro- 
duced as  in  the  last  described  si)ecies. 

The  specimens  of  this  species  tigured  and  described  by  Prof.  Hall, 
which  are  now  before  us,  have  lost  the  arms,  1  hough  they  give  a  good 
idea  of  the  structure  of  its  body.  The  beautiful  specimen  we  have 
flgui'ed,  although  having  its  body  somewhat  crushed,  and  its  base  broken 
away,  is  interesting  as  it  shoAvs  the  delicate  arms  and  pinnula?.  "We 
have  seen  no  example  of  this  species  with  ventral  tube,  or  so-caUed  pro- 
bos(/is,  preserved.  It  was  evidently  very  slender,  however,  eveu  at  its 
base,  and  rises  very  abrui)tly  from  the  depressed  convex  vault. 

Locality  and  position — Upper  bed  of  Burlington  division,  of  the  Lower 
Carboniferous  series.  The  specimen  figured  No.  50  of  Mr.  Wachsmuth's 
collection. 
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Strotoceinus  (Physetoobinus)  dilatatus,  M.  and  W. 

PI.  10,  Fig.  6. 

Strotocrimis  {Physetocriiius)  dilatatus,  Meek  and  Worthkn.     Proceed.  Aoad.  Nat.  Sci.,  Phila.,  1869, 
p.  1C2. 

Body  rapidly  expanding,  with  nearly  straight  sides, 
from  the  base  to  the  secondary  radials,  thence  spreading 
more  aljruptly  to  the  brachial  pieces,  which  are  directed 
out  nearly  horizontally,  and  so  closely  crowded  all  around 
as  to  come  very  nearly,  or  sometimes  quite,  in  contact  o\qy 
the  anal  and  interradial  areas.  Base  about  three  times  as 
wide  as  high,  not  thickened  or  expanded  below,  but  provi- 
ded with  a  large  round  perforation.  First  radial  pieces 
comparatively  large,  generally  wider  than  high,  two  hep- 
tagonal  and  three  hexagonal.  Second  radials  only  about 
half  as  large  as  the  first,  some  of  them  quadrangular,  and 
others  with  one  or  both  of  the  upper  lateral  angles  a  little 
truncated,  so  as  to  make  them  properly  pentagonal  or  hex- 
agonal. Third  radials  larger  than  the  second,  wider  than 
long,  pentagonal,  hexagonal  or  heptagonal,  and  supporting 
on  each  superior  sloping  side  a  secondary  radial,  each  of 
which  gives  origin  on  its  outer  side  to  brachial  pieces  lead- 
ing to  an  arm,  while  on  its  inner  side  a  tertiary  radial  gives 
origin  to  two  arms  in  all  but  the  two  posterior  rays,  where 
one  or  sometimes  both  bear  on  one  side  another  axillary 
piece,  making  seven  or  eight  arms  in  each  of  these  rays, 
or,  in  the  latter  cases,  thirty-four  arms  to  the  entire  series. 

Eirst  anal  piece  as  large  as  the  largest  first  radial  pieces, 
and  bearing  above  two  heptagonal  or  octagonal  pieces  of 
near  its  own  size  in  the  second  range,  with  three  smaller 
pieces  in  the  third  range,  and  two  or  three  minute  pieces 
over  these,  one  of  which  is  wedged  in  between  the  brachial 
pieces  above.  Eirst  interradial  pieces  generally  larger  than 
the  second  radials,  hej)tagonal  or  octagonal,  and  surmounted 
by  two  smaller  pieces  in  the  second  range,  over  which  we 
usually  see  one  or  two  small  pieces  wedged  up  between  the 
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outer  brachial  pieces  of  the  rays  on  each  side.  There  is 
also  usually  a  small  interaxillary  piece  between  the  secon- 
dary radials  of  each  ray,  but  it  seems  never  large  enough 
to  extend  down  so  far  as  to  truncate  the  upper  angle  of  any 
of  the  third  primary  radials. 

Arms  stout,  increasing  a  little  upward  for  a  distance  of 
two  and  a  half  inclies  (as  far  as  they  can  be  seen  in  tlie 
specimen),  each  passing  directly  into  a  double  series  of  very 
short  pieces,  from  their  origin  on  the  last  brachial  piece. 

Surface  of  body  plates  merely  finely  granular  where  not 
worn,  slightly  convex,  with  shallow  indentations  at  their 
corners.     Vault  unknown. 

Hight  of  body  to  the  top  of  tertiary  radials,  0.75  inch  ; 
breadth,  about  1.33  inch  ;  breadth  of  arms  two  inches  above 
their  bases,  0.20  inch. 

This  sjx'cies  is  irlated  to  (S'.  fl'Jn/t<ctoc)\J  siihrenfricosus,  McChesney 
(sp.),  but  differs  in  liaving  its  body  much  more  rapidly  expanding,  and 
proportionally  wider  above,  while  its  tertiary  and  brachial  pieces  curve 
much  more  strongly  outward.  It  also  differs  in  the  relative  size  and 
form  of  its  second  ladial  pie(.'es,  which  are  proportionally  smaller,  and 
generally  quadrangular,  or  only  with  the  upper  lateral  angles  slightly 
truncated,  instead  of  being  larger  and  regularly  hexagonal.  Its  arms 
are  likewise  stouter  than  those  of  McCliesuey's  species,  judging  from  the 
bracliial  pieces  seen  in  specimens  of  the  latter,  while  it  has  one  or  two 
arms  more  in  each  of  the  posterior  rays.  Its  surface  markings  are  also 
different,  but  this  is  a  very  variable  character  in  this  group. 

Locniiti/  and  position — Lower  beds  of  the  Burlington  group.  Lower 
Carboniferous.     Xo.  58  of  Mr.  "WACiisatUTii's  collection. 

CiENUS  BATOCRIXUS,  Casscday.* 

Feom  deference  to  the  most  generally  prevalent  oi)inions  of  paheon- 
tologists,  we  have  elsewhere  included  Batorriuiis  as  a  sub-genus  under 
Aiiiiioeriiiiis,  though  we  did  so  with  a  protest,  stating  that  we  were 
strongly  inclined  to  view  it  as  a  distinct  genus.  Our  recent  study  of 
Mr.  Wac'iisjiuth's  extensi\'e  collections  has  still  more  decidedly  im- 
jiressed  us  with  the  ne<'essity  for  separating  these  groups  geiu'rically. 

As  we  have  in  other  places  stated,  the  genus  Batovriiuis  presents  no 
essential  diffcr(>nce  from  Acfiiiocrinnn  in  the  Tuimber  and  arrangement 

*Proc6ediDg9  Acad.  Nat.  ScieiK-c,  Philadeljihia.  18()9  p.  350,  et.  seq. 
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of  the  pieces  composing  the  wnUs  of  the  body  beldw  tlic  arms,  nor  in 
the  Viuilt  and  its  elonj^atod  central  or  subccntial  tube,  though  its  second 
radial  pieces  geJierally  differ  in  being  2)rop()rtionally  shorter  and  <piad- 
raugular,  instead  of  hexagonal  or  pentagonal.  One  of  the  most  ob\i- 
ous  differences,  however,  consists  in  the  arrangement  of  the  brachial 
pieces  and  adjacent  parts,  which  in  Butocrinm  form  a  nearly  or  quite 
continuous  series  all  around,  instead  of  being  grouped  into  five  protu- 
berant lobes,  separated  by  more  or  less  wide  and  deep  iuterradial  and 
anal  sinuses.  Again,  in  Batocrinus  the  arms  never  bifurcate  as  we  often 
see  in  Actinocrinus,  all  the  divisions  of  the  rays  taking  j)lacc  in  the 
walls  of  the  body  below  the  brachial  pieces;  while  the  arms,  (which  in 
all  cases  yet  known,  with  one  exception,  spring  singly  from  each  arm- 
opening),  are  generally  much  shorter  in  proportion  to  the  length  of  the 
proboscis,  which  often  projects  from  one-third  to  one-half  its  entire 
length  beyond  the  extreme  ends  of  the  arms.  Another  difference  is  to 
be  observed  in  the  surface  of  the  body  plates,  these  pieces  never  being 
sculptured  or  ornamented  with  radiating  costre,  as  is  often  seen  in  ^Ic- 
tiiwoitms,  but  merely  even,  more  or  less  tumid,  or  tuberculiform.  The 
A'ault  pieces  in  Batocrinus  are  also  generally  tuberculiform,  or  sometimes 
produced  into  short  spine-like  projections  ;  but  even  where  they  assume 
the  character  of  spines  they  never  have  the  regularity  of  arrangement, 
nor  do  they  ever  attain  the  length  we  often  see  in  Borycrinus  and  Am- 
phorae riiius.  The  species  of  Batocrinus  also  present  a  much  greater 
diversity  of  form  than  we  see  in  Actinocrinus,  since  we  find  amongst 
them  every  variety  of  shape,  from  globose  to  turbinate,  bitnrbinate, 
pyriform,  discoid,  and  even,  in  some  rare  aberrant  types  apparently  be- 
longing here,  a  conical  or  stelliform  outline. 

The  species  of  this  genus  may  be  variously  group(»d  to  facilitate  their 
study,  into  sections  and  subsections,  based  upon  their  differences  of 
form,  and  other  more  or  less  marked  peculiarities,  but  for  the  present 
we  merely  i^ropose  to  give  a  general  list  of  them,  and  to  notice  a  few 
types  that  we  have  elsewhere  included  in  this  group,  but  which  we  are 
now  rather  inclined  to  think  may  yet  be  found  to  be  entitled  to  more 
prominence  than  has  generally  been  supposed.  These  are  the  forms  for 
which  the  names  Alloprosallocrinus  (^=  Conocyinus,  of  Troost's  list), 
and  Eretmocrinus.  Lyon  and  Casseday,  were  proposed. 

The  first  of  these  we  only  know  from  specimens  consisting  of  the 
body  without  the  arms  or  other  parts.  Its  most  striking  peculiarity, 
so  far  as  yet  known,  consists  in  its  remarkable  conical  form,  the  body 
being  nearly  or  quite  flat  below  the  arm-bases,  which  are  at  first  directed 
out  horizontally,  and  then  curve  up ;  while  the  vault,  which  forms  the 
whole  visceral  cavity,  is  produc(^d  upward  in  a  conical  form,  so  as  to 
l)ass  rather  gradually  into  the  central  or  sub-central  tube,  or  so-called 


366  TAL^EONTOLOGY  OP  ILLINOIS. 

proboscis.  This  mere  peculiarity  of  form,  however,  might  be  of  little 
importance  iu  a  group  presenting  such  great  differences  in  this  respect; 
but  we  observe  that  the  arm-b;ises  in  the  specimens  of  this  type  we 
have  seen  are  usually  stouter  and  composed  of  rather  wide  short  pieces, 
more  like  those  composing  the  arm-bases  of  Agaricovrinus.  From  this 
fact  we  suspect  that  this  type  may  present  some  marked  differences  in 
the  nature  of  its  arms  from  the  typical  Bafocriniif;. 

Tlie  other  group  (En-tmocybius)  is  mainly  distinguished  by  a  remark- 
able flattening  of  tin'  upper  part  of  the  arms,  by  which  theji  are  made 
to  present  a  very  curious  paddle-shaped  or  spatulate  outline.  In  some  in- 
stances this  character  is  so  strongly  marked,  that  the  breadth  of  the  arms 
is  not  less  than  six  times  as  great  above  as  below  the  middle.  Below, 
the  arms  are,  as  in  otlier  types,  usually  rounded  and  slender,  but  farther 
Tip  the  flattening  commences,  lirst,  by  a  slight  angularity  along  each 
side,  with  often  crenat<'  margins,  and  increases  upward  above  the  mid- 
dle until  tliey  sometimes  present  a  very  extraordinary  alate  appearance. 
The  flattened  part,  however,  is  ai\va:\'s  as  distinctly  composed  of  a 
double  series  of  alternately  arranged  pieces  as  that  below,  and  these 
pieces  are  not  only  extended  laterally  to  give  breadth  to  the  arms,  but 
have  also  often  as  much  as  twice  the  diameter,  in  the  direction  of  the 
length  of  the  arms,  of  those  further  down.  The  ambulacral  furrows, 
however,  do  not  inciease  in  size  with  the  breadth  of  the  arms,  but  even 
seem  to  be  smaller  above  than  lielow.  We  have  not  seen  tentacula 
attached  along  the  flattened  upper  part  of  the  arms,  but  they  probably 
existed  there,  as  we  have  ol)served  minute  indentations  at  the  inner 
ends  of  the  flattened  ineces,  a])parent!y  for  their  attachment.  The 
pieces  composing  tlie  flattened  part  of  the  arms  are  thicker  at  their 
inner  ends  and  thin  off  to  their  outer  extremities,  with  slight  outward 
curve,  so  as  often  to  make  the  dorsal  side  of  the  arms  not  merely  flat, 
l)ut  even  slightly  concave. 

If  these  were  free  (hinoids,  we  might  suppose  this  flattening  of  the 
arms  a  natuial  pro\ision  to  adapt  them  for  use  as  swimming  organs,  as 
V<)iH((iid((  is  known  to  employ  its  arms  for  that  ]mrpose  ;  but  the  species 
presenting  this  character  lia\e  the  column  as  well  de\  eloiied  as  we  see 
in  any  of  the  otlier  types,  and  were  evidently  attached  to  one  sjiot  du- 
ring life.  It  is  not  improbal)le,  howcAci',  that  tiiis  peculiarity  of  the 
arms  nuiy  have  l)een  a  provision  for  the  protection  of  the  ova  in  the 
tentacula  (iiinnulir^),  tor,  wlien  these  broad  flattened  arms  were  folded 
together,  they  must  ha\e  co\ered  these  delicate  parts  within  as  if  by  a 
coa,t  of  )iiaiL 

Tin.'  s])ecies  jireseiiting  tlie  character  ot  arms,  described  above,  agree  so 
closely  in  other  respects  with  the  ty i)ical  forms  of  Jiatoci-in  na,  that  it  is  per- 
haps not  always  possible  to  distinguish  them  from  specimens  with  the 
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arms  romovod,  though  they  seem  <4t-iiornlly  to  have  a  siualli  r  mimhcr 
of  arms,  which  are  also  generally  longer  in  proportion,  and  a  rather  more 
exeentric  ventral  tube,  or  proboscis,  which  appears  also  to  be  more  liable 
to  be  bent  to  one  side,  and  is  often  more  or  less  swollen  in  the  middle 
and  narrow  below. 

These  two  groups  fAUopyosaUoerhuis  and  EretmocriitusJ  should,  we 
think,  be  at  least  separated  subgenerically  from  the  typical  forms  of 
Batocrinvs,  and  may  e^'en  be  found  to  belong  properly  to  distinct  gen- 
era. We  should  certainly  be  disposed  to  view  the  ^reimocrwufs  group 
as  a  distinct  genus,  if  it  were  not  for  the  fact  that  the  peculiarity 
observed  in  the  structure  of  its  arms  is  subject  to  considerable  ^aria- 
tioQ  in  the  degree  of  its  development  in  the  different  species,  being  not 
very  strongly  marked  in  some  species,  while  we  also  observe  some 
slight  tendency  to  a  similar  flattening  of  the  upper  part  of  the  arms  in 
other  types  of  the  Actinoerinidce,  such,  for  instance,  as  in  some  species 
of  Dorycrhius,  and  other  forms  usually  referred,  in  this  country,  to  Acti- 
nocriniis. 

Below  we  add  a  list  of  the  species  of  Batoerinus,  whieli,  it  is  worthy  of 
note,  are  entirely  confined  to  America,  and,so  far  as  yet  known,  nearly, 
if  not  entirely,  to  the  lower  Carboniferous  loeks.  AVe  give  first  the 
names  of  the  species  of  true  Batoerinufi,  and  under  separate  divisions 
those  of  ErefmocriuHS  and  AllopirinnUoeranig.  We  cannot,  howe\er,  be 
posiiirehj  sure,  in  all  cases,  in  regard  to  the  sejjaration  of  the  species  of 
the  subgenus  Eretmocrhmn  from  those  of  true  Batoo  iniin,  where  speci- 
mens showing  the  arms  are  unknown.  It  will  also  be  seeu  that,  even 
as  restricted  by  the  separation,  snbgenerically,  of  Eretmocrtnus  and  Al- 
loprosaUocrinus,  the  species  referred  to  Baiovrinus  are  susceptible  of 
division  into  two  sections,  that  may  be  entitled  to  greater  prominence 
than  is  apparent  from  the  specimens  yet  known. 

1.    BATOCEixrs,  Casseday. 

P  Section  (a). — Species  with  arm-openings  directed  outward.  Arms  from 
20  to  2(5.  BatocriniiH  Icosiddcfi/lus  and  B.  irregularis,  Casseday,  and  B. 
formosns,  B.  discoideus,  B.  pxqjiUntxs,  B.  (eqiiaJis,  B.doris,  B.  loepidns,  B. 
turbinatKS,  B.  inornattis,  B.  lorigirostris,  B.  euiyculus,  B.  hiturhinatnn,  B. 

similis,  B.  lagunctilus,  B.mundnlun,  B.  clnvigerufi  and  B.  planodiscHs,JIsL\\ 
(sp.),  all  of  which  were  described  by  Prof.  Hall  under  the  name  Actino- 
erinm.  Also  B.  Andrewsidiins  and  B.  mhu'qualis,  described  by  Prof.  Mc- 
Chesney  under  Actinocrinus.  Likewise  our  B.  pistilhis,  B.  pistiUiJ'ormifi 
and  B.  quasilh(s.  Also  B.  rotundatus  {=iAetinocrinus,  O.  and  S.),  as 
well  as  B.  Vhrintyi*  and  B.  Komnc'ki,\  described  by  Dr.  Shumaed  under 
Actinocritms. 

*  This  is  the  only  apocies  of  the  whole  Batocrinufi  group  known  to  have  two  arms  springing  from 
each  arm-opening,  and  this  does  not  arise  from  a  proper  liifnrcation,  as  the  two  arms  rest  directly  njion 
the  brachial  jiinc  ea,  without  imparting  to  them  the  character  of  axillary  pieces. 

i  This  species  has  its  arms  sUghily  Hattened,  but  not  expanded  above,  showiii"  a  gradation  towaid.« 
EreUnocnnus. 
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Section  (b). — Species  with  arm-openings  directed  upward,  and  arm- 
bases  usually  more  in  groups  than  in  Section  (a).  Arms,  so  far  as 
known,  20. 

jB.  NashvlUm  {^=Actiiiovr.,  Troost) ;  also  B.  laura  and  B.  sinuosus  {^Ac- 
tiuovrinus,  Hall),  B.  (viiHihrachiattis  (^=Actinocrinus,  McChesney),  and 
onr  B.  asteriscus  andi?.  trovhificus. 

2.  Subgenus  EEETMOCEraus,  Lyon  and  Casseday. 

Species  with  arms  flattened  and  alate  above,  and  generally  number- 
ing from  12  to  20.  Proboscis  or  ventral  tube  excentric,  usuallj'  slender 
below,  and  sometimes  swollen  in  the  middle,  and  more  or  less  bent  to 
one  side.  Vault  usually  depressed.  Brachial  pieces  more  or  less  in 
groups,  separated  by  interradial  and  anal  sinuses. 

BatocriitHK  (  Erefmocrinus )  magnificus^  Lyon  and  Oasseday,  and  B. 
fUi-etmocr.J  vKlyculoiiles,  B.  fBretiiwcr.J  i-emibrachiatuSj*  B.  (Eretmocr.) 
clio,  B.  (Eretmoc.)  matuta  and  B.  (Eretmocr. J  cJwlia,  Hall  (sp),  all  de- 
scribed under  Actinocrijuis  by  Prof.  Hall.  Also  B.  {Eretmocr. J  Ver- 
nueiUaniis,'!   Shumard  (sp.)  described  under  Actinocrinus. 

In  all  of  the  above  species  the  arms  have  been  seen,  and  are  known 
to  possess  tlie  characters  of  Eretmocrbius.  The  following  species  are 
believed  to  belong  here,  from  the  general  appearance  of  the  body  vault, 
liroboscis,  etc.,  though  their  arms  have  not  yet  been  seen.  They  all 
certainly  belong  to  Batocruins,  even  if  not  to  the  group  Eretmocrinus, 
viz  :  B.  corhiilus,  B.  carica,  B.  ohiatua,  B.  sijiuosua  and  B.  gemmiformis, 
all  described  liy  Prof.  Hall  under  Acti)iocrinus.  Also  B.  iirmeforniis 
and  B.  Rageri,  described  by  Prof  McChesney  under  Actinocrinus.  Also 
onr  B.  dodeeadactylu.'i. 

3.  Subgenus  Alloprosallocrinus,  Oasseday  and  Lyon  {=Conocri}uis 

of  Troost's  lists.) 

Bod}'  distinctly  conical,  being  flat  below  the  arm-bases  (which  are 
directed  outward  on  a  plane  with  the  flattened  under  side),  and  pro- 
duced upward  to  the  central  proboscis  so  as  to  bring  the  whole  visceral 
canity  above  the  arm  bases.     Branchial  pieces  stout. 

B.  fAllopro.'i.J  coiiiciis,  B.  (Allopros.)  dei)reHf<i(s,  Lyon  and  Oasseday, 
described  under  AllopromUocrinus.     Also  oiu'  B.  (Allopros.)  euconus. 


*  Prof.  Hall  mentioned,  in  dL-soribing  this  sjiecies,  that  it  lias  tlie  cliaracters  of  EretTnocrinus. 

tThis  spt-eies  has  the  arms  less  distinctly  alati'  than  the  others,  the  trajisition  from  BaU)crinus  to 
EretTnocrinus  heing  thiou;,^li  this  and  the  ypecies  KoiiiacH. 
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Batookinus  (^uasillus,  M.  and  W. 

PI.  5,  Fig.  2. 
Batocrimis  quasiUw,  Mekk  anil  'Wouthkn.    Proceed.  Aead.  Nat.  Sci.,  Phila.,  1669,  p.  352. 

Body  ratlier  depressed,  wider  than  higli,  nearly  as  prom- 
inent above  as  belo^vthe  arm-bases ;  sides  spreading  very  rap- 
idly from  tlie  top  of  tlie  lirst  radials  to  the  brachial  pieces, 
which  are  in  close  contact  all  around,  so  as  entirely  to  isolate 
the  anal  and  interradial  pieces  from  the  vault.  Base  com- 
paratively rather  broad,  being  nearly  three  times  as  Avide  as 
high,  truncated  and  rather  deeply  excavated  below,  so  as  to 
overhang  the  end  of  the  column ;  somewhat  spreading  below, 
with  broad,  shalloAv  notches  at  the  sutures.  First  radials 
nearly  twice  as  ^\iAe  as  high,  t^^o  heptagonal  and  three  hex- 
agonal, and,  like  all  of  the  other  body  plates  (excepting  the 
second  radials),  moderately  tumid.  Second  radials  gen- 
erally very  short,  and  sometimes  in  part  merely  trans- 
versely linear,  or  even  entirely  obsolete,  all  quadrangular, 
and  flat  on  the  outer  side.  Third  radials  small,  generallj^ 
pentagonal,  and  in  all  but  the  two  posterior  rays  sup])ort- 
ing  on  each  of  its  superior  sloping  sides  one,  or  sometimes 
two  secondary  radials,  the  last  of  which  (where  there  are 
more  than  one)  is  an  axillary  piece,  and  bears  in  direct  suc- 
cession on  each  of  its  superior  sloping  sides,  two  brachial 
pieces,  thus  making  four  arms  to  each  of  these  rays.  In 
each  of  the  posterior  rays,  however,  there  are  two  other 
bifurcations,  that  make  six  arm  openings  to  each  of  these 
rays,  or  twenty-four  to  the  entire  series.  Eirst  anal  plate 
of  much  the  same  size  and  form  as  the  first  radials,  and 
supporting  in  an  arching  series  above  three  smaller  pieces 
in  the  second  range,  while  above  the  latter,  one,  or  perhaps 
sometimes  two  smaller  pieces  connect  with  the  brachials 
above.  First  interradials  about  two -thirds  as  large  as  the 
first  radials,  and  each  supporting  a  smaller  piece  extending 
up  to  the  brachials  above.  Vault  composed  of  tumid,  or 
sometimes  rather  obtusely  pointed  pieces,   and   provided 
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witli  a  subcciitral   proboscis,   uhich    is  usually   about  as 
broad  beloM'  as  tlie  base. 

Hii;bt  of  tbe  largest  spoeimen  to  top  of  vault,  about  0.70 
incli ;  greatest  breadth  (wbieb  is  at  the  arm-bases),  O.SO 
inch;  breadth  of  base,  0.35  inch. 

Tliis  species  seems  to  be  related  to  oar  B.  jyistillus,  Imt  may  be  easily 
distiiignished  by  its  mucli  more  de]>ressed  form,  particularly  below  the 
arm  openings,  caused  by  its  much  shorter  basals,  and  first  and  second 
radial  pieces.  Its  base  also  differs,  in  being  much  more  excavated,  and 
not  near  so  exjianded  below,  while  its  laachial  ]>ieces  are  proportionally 
stouter  and  more  crowded.  Althou.i;Ii  the  wlude  number  of  arm  openings 
is  the  same  in  these  two  forms,  this  arrangement  is  ditfereut,  the  formula 
of  11.  2jistillus  being  sis  =1:4,  and  that  under  consideration  i"-*  =2-1. 

LocuUhj  and  J)<.>^;t1!olt — Lower  division  of  Burlington  beds  of  Lower 
Carlioniferous,  at  Burlington,  Iowa.  Xo.  14  of  Mr.  WAcns:\iUTu's  eol- 
lection. 


BATOCEi>.rs  (EitET^iocEixrs)  kemibkachiatus,  Hall's  sp. 

PI.  10,  Fig.  5. 
ActinocHnus  n'vuhracMaiu.'i,  Hall,  It'fil.    DiHcr.  nf"\y  Crinoidea,  preliniinaiy  note,  p.  11. 

Burlington  limestone,  Burliugton,  Iowa. 

Bat<jci;i]s'u>s  C'Assedayaxus,  M.  and  AV. 

PI.  5,  Fig  1. 
Batocrinux  Cassedayanu.^,  ;^n^KK  and  WORTHKN.    Proceed.  Acad.  Xat.  Sci.,  Phila.,  18C8,  p.  353. 

Body  rather  broad,  sxibturbinate  below,  or  Avith  the  vault 
subglobose,  l)eiug  a  little  larger  belo^v  than  above  the  anu- 
Ixises.  Base  short,  or  about  four  times  as  wide  as  high,  a 
little  thickened,  and  slightly  overhanging  the  end  of  the 
column,  and  more  or  less  notched  at  the  sutures,  so  as 
to  present  a  somewhat  trilobate  appearance.  First  radial 
pieces  of  moderate  size,  and,  like  all  of  the  other  body 
plates,  rather  distinctly  tumid,  \\  ider  than  long,  two  hex- 
agonal and  three  heptagonal.  Second  radials  about  half 
as  large  as  the  first,  nearly  twice  as  wide  as  high,  normally 
quadrangular,  but  some  of  them  occasionally  with  one  or 
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both  of  the  superior  lateral  angles  a  little  truncated,  so  as 
to  jircsent  an  irregular  pentagonal  or  liexagonal  outline. 
Third  radials  sometimes  a  little  smaller,  and  in  other  rays 
a  little  larger  than  the  second;  all  pentagonal,  and  (except- 
ing in  the  anterior  and  one  of  the  anterior  lateral  rays  of 
the  typical  specimen)  eacli  supporting  on  each  of  its  su- 
perior sloping  sides,  in  direct  succession,  two  secondary 
radials  generally  of  near  its  own  size,  the  upper  ones  of 
which  are  also  axillary  pieces,  and  bear  on  each  of  their 
superior  sloping  sides  two  brachial  pieces  in  direct  succes- 
sion (the  last  of  which  is  generally  larger  than  the  first), 
thus  making  four  arms  to  each  of  these  rays.  In  tlie  an- 
terior ray,  however,  the  third  radial  merely  bears  on  each 
side,  above,  three  brachial  pieces  in  direct  succession,  and 
the  same  is  also  the  case  on  one  side  of  one  of  the  anterior 
lateral  rays,  thus  only  giving  origin  to  two  arm  openings 
in  the  first,  and  three  in  the  latter,  making  seventeen  arm 
openings  to  the  entire  series.  Pirst  anal  of  the  same  size 
and  form  as  the  first  radials,  excepting  that  it  is  propor- 
tionally a  little  longer;  aboA^e  this  tliere  are  three  smaller 
pieces  in  the  second  range,  three  in  the  third,  and  two  or 
three  in  the  fourth.  First  interradials  of  the  same  size  as 
the  second  anals,  hexagonal  or  heptagonal  in  form,  and 
supporting  two  smaller  pieces  in  the  third  range,  with  two 
to  three  or  four  still  smaller  pieces  above,  the  upper  one  of 
which,  like  that  of  the  anal  series,  separates  the  brachial 
pieces  a  little,  so  as  to  form  a  small  sinus  between  the  arm- 
bases  belonging  to  each  ray. 

Vault  slightly  ventricose,  composed  of  very  irregular, 
unequal,  merely  tvmiid  pieces,  and  provided  with  a  rather 
stout,  nearly  central  proboscis,  which  is  inclined  a  little 
forward  in  the  typical  specimen. 

The  specific  name  is  given  in  honor  of  Mr.  S.  A.  Oasse- 
DAY,  deceased,  the  author  of  the  genus  Batocrinus. 

Hight  of  body  to  arm-bases,  0.70  inch;  do.  to  base  of 


372  PALEONTOLOGY  OF  ILLINOIS. 

proboscis,  1.07  inch;  greatest  breadth  (at  arm-bases),  1.20 
inch. 

This  species  is  perhaps  most  nearly  allied  to  B.  Umgirostris,  Hall 
(sp.),  and  if  we  suppose  the  presence  of  only  three  arm  openings  in  one 
of  its  anterior  lateral  rays  to  be  abnormal,  which  is  almost  certainly 
the  case,  it  would  present  no  difference  in  its  arm-formula,  nor  any 
marked  difference  in  the  details  of  its  structure,  exceiiting  in  the  pro- 
portional sizes  of  certain  iilates.  This  latter  character,  however,  im- 
parts a  material  difference  to  the  whole  form  of  the  body — a  difference, 
indeed,  that  is  so  striking  as  to  be  apparent  at  a  glance.  For  instance, 
in  B.  loiu/irosfris  the  first  and  second  ijrimary  radials  and  first  anal,  as 
well  as  the  first  interradial  pieces,  are  all  pro]iortionally  so  raucli  larger 
{jiarticidarly  longer)  as  to  make  the  body  below  the  arms  always  dis- 
tinctly longer  and  proportionally  narrower.  Another  marked  difference 
consists  in  the  convexity  of  the  body  plates:  those  of  hnu/irostris  being 
only  slightly  and  evenly  convex,  while  in  the  form  under  consideration 
they  are  decidedly  tumid,  and  sometimes  even  angular.  The  arm-bases  of 
the  hDHjirostris  are  also  more  distinctly  separated  by  sinuses,  and  less 
robust.  ]n  short,  the  characters  miintioned  in  the  species  loiir/irosfri.s 
impart  to  it  a  peculiar  and  very  characteristic  neatness  and  symmetry 
of  appearance  not  seen  in  the  form  here  described. 

In  form  and  general  appearance  our  species  resembles  specimens 
sometimes  supiposed  to  be  a  broader  and  more  roliust  variety  of  B.  siihw- 
qiialis,  ]Mc('hesney  (si^.),  but  in  that  there  are  four  arms  to  each  ray, 
and  the  brachial  pieces  are  in  close  contact  all  around,  while  its  body 
plates  are  not  merely  tumid,  but  decidedly  tuberculiform  and  i)roject- 
ing. 

Local  if  y  and  pasition — Lower  Burlington  beds  of  the  Lower  Carbon- 
iferous, at  Burlington,  Iowa.    No.  13  of  iMr.  \Vachsmuth's  collection. 

BATO0ErNU«  TROCHiscrs,  JM.  and  W. 

PI.  5,  flg.  6 
Jialornnv^  irnchhcus,  SIekk  and  AVorthEN.     Proci-eil.  .\rad.  Niit.  Sci.,  Pliila.,  1868,  p.  35!. 

Body  bi"oad,  discoidal  or  a\  hcol-shaped,  being  very  nar- 
row at  the  l)ase,  and  widening  gradually  to  the  top  of  the 
tirst  radials,  thence  spreading  very  rapidly  to  the  brachial 
pieces,  which  are  large  and  nearly  in  contact  all  aronnd,  or 
but  slightly  separated  by  small  sinuses  over  the  anal,  inter- 
radial and  axillary  spaces.  Yault  tiat,  or  a  little  concave 
from  the  periphery  about  half-way  in  toward  the  middle, 
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tlience  rising  moderately  to  the  subcentral  proboscis;  com- 
posed of  unequal  pieces,  the  larger  of  which  are  rather 
tumid,  and  arranged  in  radiating  rows  coincident  A\'ith  tlie 
rays  and  their  division  below,  while  the  smaller  pieces 
between  are  depressed  so  as  to  form  concavities  between 
the  larger. 

Base  narrow,  truncated,  but  not  spreading  or  provided 
with  a  distinct  rim  below,  wider  than  high,  and  widening 
very  gradually  upward.  Eirst  radial  pieces  about  of  the 
size  of  the  basal,  but  proportionally  longer,  though  they 
are  generally  wider  than  long,  two  of  them  heptagonal  and 
three  hexagonal.  Second  radial  pieces  comparatively  veiy 
small,  and  all  wider  than  long,  or  transvei-sely  oblong, 
being,  as  usual  in  this  group,  regularly  quadrangular. 
Third  radial  pieces  about  twice  as  large  as  the  second, 
^\  ider  than  long,  and  all  pentagonal,  excepting  those  of  the 
two  posterior  rays,  one  of  which  is  hexagonal  and  one  hep- 
tagonal, in  the  specimen  from  ^\hich  the  description  is 
drawn  up;  each  supporting  on  each  of  its  superior  sloping 
sides,  in  direct  succession,  two  secondary  radials  nearly  or 
quite  as  large  as  the  third  primary  radials  themselves, 
while  each  of  the  upper  of  these  secondary  radials  is  an 
axillary  piece,  supporting  on  each  of  its  sloping  sides,  in 
direct  succession,  two  large  brachial  pieces,  thus  making 
four  arm-openings  to  each  ray  all  aroimd,  or  twenty  in  the 
entire  series.  First  anal  piece  about  of  the  size  of  the 
smaller  first  radials,  longer  than  wide,  and  heptagonal  in 
form  ;  above  this  there  are  in  the  second  range  three  smaller 
hexagonal  pieces,  and,  arching  oyer  the  latter,  four  in  the 
fourth  range,  ^^'ith  a  small  wedge-formed  piece  succeeding 
the  latter  above,  though  it  is  scarcely  large  enough  to  sepa- 
rate the  brachial  pieces  over  the  anal  area.  First  interra- 
dial  pieces  nearly  as  large  as  the  first  radials,  and  all 
irregularly  nine-sided ;  above  this  th  ere  are  two  smaller 
pieces  in  the  second  range,  two,  or  sometimes  only  one,  in 
the  third,  and  above  this  one  or  two  succeeding  each  other 
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in  a  direct  line,  the  last  one  being  usually  narrow,  and 
])artly  or  entirely  Avedged  in  between  tlie  brachial  pieces  so 
as,  in  some  cases,  to  separate  them  a  little.  BetAYcen  the 
iirst  divisions  of  each  ray  on  the  third  radials  there  are 
usually  one  or  two  interaxillary  pieces,  the  first  resting 
upon  tAvo  short  sloping  upper  sides  of  tlie  first  secondary 
radials,  and  supporting  the  second,  Avhich  sometimes  sepa- 
rates the  brachial  pieces  a  little,  Avhile  in  other  instances  it 
is  so  narroAV  and  short  as  to  alloAv  them  to  come  in  contact 
OA'er  it.     (Arms  and  column  iinknown.) 

The  surface  seems  to  be  nearly  smooth,  or  finely  granu- 
lar, and  the  body  plates  are  nearly  ca'cu,  excepting  the 
secondary  radials,  Avhich,  AA'itli  the  brachial  pieces,  are 
sometimes  a  little  tumid,  so  as  to  project  slightly  beyond 
the  plane  of  the  interradial  and  interaxillary  areas,  Avhich 
conse(|uently  haxe  a  somcAvhat  sunken  appearance. 

Hight  of  body  to  arnr-openiiigs,  1  inch ;  breadth,  2.10 
inclies. 

This  fine  species  seems  to  lie  lurist  iieaiiy  relateil  to  B.  jihoiodiscus, 
Hall  (sj».).  from  the  Keokuk  beds,  with  which  it  agrees  nearly  in  form 
ami  general  appearance.  It  differs  ^'cry  materially  in  structure,  how- 
ever, since  the  rays  in  that  species  bifurcate  so  as  to  make  eight  arm- 
opeuings  to  each  ray,  or  forty  to  the  whole  series,  lieiug  just  double  the 
number  seen  in  our  species.  The  jiUintidhriis  also  appears  to  have  the 
arm-openings  d-irected  outward,  while  the  species  under  consideration 
belongs  apparently  to  the  section  of  this  genus  with  these  openings 
directed  upward. 

It  is  an  interestiug  fact,  to  which  our  attention  has  been  called  by 
Mr.  WAOiiSAic'j'n,  that  not  only  this  si)eeies,  but  several  others  only 
found  in  the  \'ery  highest  part  of  the  Upper  Burlington  forniatiou,  are 
nioie  nearly  allied  to  species  found  in  the  Keokuk  beds  than  to  any 
forms  in  the  Lower  liurlingtou  IxmIs. 

Ltii'dliti/  find  j)iisill())i. — Upper  bed  liurlingtou  division  of  the  Lower 
(Carboniferous  at  Burlington,  Iowa.  No.  '27  of  Mr.  Wacusmltth's  col- 
li-clion. 
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Batoortnus  niMFOKiMis,  Sliumai'd  (sp). 

ri.  5,  Vig.  5. 

AMnoennus  pyrifvi-mii,  Shumakd.     Missouri  Genl.  Ecport,  part  ii,  p.  IDS,  1855. 
Batocrinuspyriformis,  Mebk  and  "Worthkn.    Illinois  Geol.  Iloport,  Vol.  II,  p.  150,  1806. 

Body  more  or  less  iiyriform,  being  narrow  and  produced 
below  tbe  second  radials,  and  expanding  upward  to  the 
arm-bases.  Base  about  twice  as  wide  as  high,  truncated, 
and  more  or  less  prominent  or  sub-angular  around  the 
lower  edge;  facet  for  the  attacliment  of  the  column,  roimd, 
rather  deeply  impressed,  and  about  half  as  ^\'ide  as  the 
truncated  lower  surface  of  the  base  ;  outer  surfaces  of  the 
basal  pieces  rising  nearly  vertically,  or  contracting  a  little 
upward.  Eirst  radial  pieces  comparatively  large,  generally 
longer  than  wide,  often  distinctly  so  ;  hexagonal  and  hep- 
tagonal  in  form,  the  lateral  edges  being  longer  than  any  of 
the  others  ;  all  rising  vertically  from  the  basal  pieces,  so  as 
to  form  with  the  latter  a  short  cylindrical  extension  of  the 
body.  Second  radial  pieces  much  smaller  than  the  fii'st, 
wider  than  long,  and  presenting  the  iisual  quadrangular 
form.  Third  radials  about  as  high  as  the  st^cond,  but  some- 
what wider,  being  always  -wider  than  long,  and  generally 
heptagonal  in  form  ;  each  supporting  on  each  of  its  superior 
sloping  sides,  in  direct  succession,  two  rather  large  second- 
ary radials,  the  upper  of  which  are  axillary  pieces,  and 
bear  on  their  superior  sloping  sides,  large  brachial  pieces 
connecting  with  each  other  all  around,  and  bearing  the 
free  arms. 

Anal  pieces  seven  or  eight,  the  first  one  being  similar  in 
form  to  the  first  radials,  and  surmounted  by  two  or  three 
smaller  in  the  second  range,  over  Avhich  are  two  or  three 
in  the  third  range,  and  above  the  latter  one  or  two  others 
are  seen.  Interiadial  pieces  five  or  six  to  each  space,  the 
largest  one  supporting  tAvo  smaller  in  the  second  and  third 
ranges,  while  the  others  are  more  or  less  irregularly  ar- 
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ranged  al)OYe.     A  small  interaxillary  piece  is  also  interca- 
lated between  the  secondary  vadials  of  each  my. 

Tanlt  prominent,  and  nsnally  sloping  up  to  the  base  of 
tlie  Ycntral  tube  ;  com])osed  of  moderate  sized  convex  or 
tumid  pieces ;  >'cnitral  tube  or  proboscis  very  long,  and 
gradually  tapering  to  the  smalh'v  extremity,  Avhere  the 
round  opening  is  seen  to  be  not  more  tlian  0.05  of  an  inch 
in  diamctt^r. 

Arms  twenty,  short,  or  less  than  half  as  long  as  the  \vn- 
tral  tube,  rounded  on  the  dorsal  side,  and  rather  rapidly 
tapering,  Pinuuhe  slender,  ch>sely  crowded,  andcom[)osed 
of  joints  two  to  three  times  as  long  as  wide. 

Surfact'  of  body  plates  nearly  even,  or  sometimes  a  little 
convex,  and  nearly  smooth ;  sutures  not  impressed.  Col- 
umn stout,  long,  round  and  scarcely  tapering  ;  composed 
near  the  body  of  rather  thick  joints  Avith  rounded  edges, 
alternating  with  thin  discs,  which  do  not  ah\a}s  show  at 
the  surface,  being  as  it  Aveve,  impressed  into  the  upper  and 
lower  surfaces  of  the  thickest  x)ieces  ;  farther  down  the 
pieces  are  all  thick,  and  of  uniform  size,  being  scarcely 
twice  as  Avide  as  thick  ;  internal  canity  small,  and  nearly 
round,  or  obscurely  pentagonal. 

Length  of  body,  1.65  inches  ;  breadth  of  do.,  at  the  arm- 
bases,  1.25  inches;  length  of  proboscis,  3  inches ;  thick- 
ness of  same  at  smaller  end,  0.10  inch  ;  length  of  arms 
about  2  inches. 

SoiiH'  \'arietics  of  tin's  ,s])('ci('.s,  and  J!.  Christi/i,  Slnimai'd  (sp.),  ii'srmble 
each  otlicr  (■l<is(_'ly,  l»ut  tlj(,'  bodj'  of  tlic  latter  ispecie.'s  i.s  neaily  always 
more  depressed  and  broader,  so  as  sometimes  to  approaeli  a  wlieel- 
sbape.  A  more  im[i()rtaijt  differeii(;e,  however,  is  to  be  observed  in  the 
number  ot  arms,  wliicli  iu  the  Ghristiji  is  forty  instead  of  twenty,  there 
l)eiDg  always  two  arms  sprin,i;in;;'  dir(;ctly  from  each  arm  oi)cning,  in 
that  species.  The  arms  of  B.  Christi/I  arc  also  moic  slender.  Our 
B.  phUUiia,  and  B.  pLslilli/nrmis.  are  also  allied  to'  the  form  under  con- 
sideration, but  ditt'ei'  in  \'arions  details. 

Dr.  Hiir.'MAKD  j;ave  j^ood  flgiues  and  mi  accurate  description  of  the 
body  of  tins  species,  in  the  JMissouri  rejiort  ;  but  we  lune  refigured  and 
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described  it,  because  \re  bavc  at  liaiid  one  of  IMr.  AVAfiiisMUTii's  s]ieci- 
mens  showing-  tiiearms  and  ventral  tulic,  all  complete.  Indeed  it  is  the 
only  specimen  o1  a  C'liuoid,  of  the  family  Artlnocriiiidn',  we  have  ever 
seen,  \vitli  the  extreme  end  of  this  tube  unbroken.  It  is  also  interesting, 
as  it  shows  how  impossible  it  would  have  been  for  the  animal  to  have 
conveyed  food  to  the  small  opening-  in  the  end  of  this  tube,  by  the  direct 
agency  of  the  arms,  as  some  have  supposed,  since  its  arms  are  scarcely 
half  as  long  as  this  tube. 

Locality  and  jjo.v/Y/oh — Upper  Burlington  beds  of  the  Lower  Car- 
boniferons  series.  The  beautiful  specimen  we  have  ligared,  belongs  to 
jMr.  Charles  Wachsmt'th,  of  Bnrlington,  Iowa,  who  found  it  at  that 
place,  where  the  species  is  not  uncommon.  It  also  occurs  at  several 
localities  in  Illinois  ;  and  Dr.  Siiu:\rAED's  typical  specimens  were  found 
in  Marion  county,  Missouri,  at  the  same  horizon  as  the  Upper  beds  at 
Burlington. 


BATOCTtlXt  S    (EbETMOCP.IXT'S?)    NEGLECXrs,    ]M.    ;uitl   W. 

PI.  5,  Fie.  3. 

BatocHnus    ( Eretnioennux )  negUctus,    MeJ£K    and    WORTflKN.    Proceed.    Acad.    Nat.   Soi.,   Phila., 
1868,  p.  355. 

Body  small,  inversely  cauij)anulate  below  tLe  arms,  and 
rather  ventricose  above ;  the  sides  expanding  gradually  from 
the  base  to  the  third  radials,  and  thence  curving  out  rajtidly 
to  the  outer  edges  of  the  brachial  pieces,  which  are  slightly 
grouped,  but  nearly  or  quite  in  contact  all  around.  Base 
a;bout  three  times  as  wide  as  high,  truncated  and  conca^  e 
below,  but  not  thickened  or  expanded.  Pirst  radials  com- 
paratively large,  generally  ^vider  than  long,  and,  as  usual, 
two  heptagonal  and  three  hexagonal ;  all  like  the  other 
body  plates,  convex,  but  not  properly  tumid.  Second  ra- 
dials much  smaller  than  the  first,  quadrangular  and  nearly 
twice  as  wide  as  long.  Third  radials  as  large  as  the  second, 
or  slightly  larger,  wider  than  long,  and  all  normally  pen- 
tagonal; each  supporting  on  each  of  its  superior  sloping  sides 
a  secondary  radial,  which  in  its  turn  bears  on  each  side  above 
two  brachial  pieces  in  direct  succession,  thus  making  four 
arm  openings  to  each  ray,  or  twenty  to  the  entire  series. 

—49 
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In  one  specimen,  however,  ai;ix'eini>-  cxiictly  in  otlier 
respects,  tlie  third  radials  in  the  anterior  and  one  in  the 
posterior  rays  is  immediately  sTicceeded  l»y  brachial  pieces 
withont  any  further  bifurcations,  so  as  to  gi^e  oritiin  to 
only  two  arms  to  each  of  tliese  rays;  but  this  is  almost  cer- 
tainly an  individual  abnormal  development. 

Eirst  anal  plate  a  little  lonyer,  but  not  othcrAvise  differ- 
ing from  the  first  radials;  al)Ove  this  there  are  three  smaller 
pieces  in  the  next  range,  and  sonictinies  one  or  two  still 
smaller  ones  in  tlie  third  range.  Interradial  pieces  one  to 
three  in  each  space,  tlu^  first  being  one-third  to  one-half  as 
large  as  the  first  radials,  se^  en  to  nine  sided,  and  usually 
supporting  one  or  two  smaller  pieces  in  the  second  range 
above. 

Vault  convex,  and  composed  of  very  unecjual,  irregular, 
moderately  convex  plates,  provided  with  a  tube  or  prol)os- 
cis  of  moderate  thickness,  and  placed  generally  about  half 
Avay  betAveen  the  middle  and  the  anal  side.  (Cohimn  and 
arms  unknoAvn.) 

Hight  to  base  of  proboscis,  altout  ().5S  inch;  do.  to  arm 
openings,  0.33  inch;  breadth,  0.55  inch.  The  specimen  pre- 
senting the  iri'egularity  mentioued  in  the  arrangement  of 
the  ai'ms,  is  proportionally  Avider  than  that  from  which  the 
above  measurements  Avere  taken. 

This  little  species  is  a|)i)areiitly  nearer  li.dio,  Hall,  (sp.),  tliaii  to  any 
otlier  yet  described.  Its  base,  liowever,  is  much  less  thit'kened  and 
expanded  tlian  in  tliat  si)ecies,  and  its  body-plates  more  even  and  smooth- 
er ;  Avhile  its  brachial  pieces  are  less  prominent,  so  as  to  f;i\-e  its  body 
a  less  spreading  appearance.  Jnd,i;ini;'  from  the  description,  tlie  B.  Uotni, 
Hall,  (sp.),  Avould  seem  to  be  somewhat  like  onr  species,  but  that  form 
must  be  more  depressed  and  proprirtionally  wider,  and  is  also  said  to 
have  tlie  arm  openin.ns  directed  upward,  which  \\duld  even  place  it  in  a 
ditVerent  section  of  the  j;'eiius. 

We  ijlaee  this  species  provisionally  in  the  FrctmocrinHfi  group,  from 
its  general  aiipearanee,  as  we  liave  not  seen  any  specimens  showing  the 
arms. 

Jjocality  and  2><>>iiii^on — Lower   division   Burlington  group   of  Lower 
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Carbouiferous,  at  Burliugtou,  Iowa.    No.  14  of  Mr.  Waciismuth's  col- 
lection. 


Batocrinus  CHRIST yi,  Sliuiuard's  sp. 

PI.  5,  Fig.  4. 
Aetinocriims  Christyi,  Shumakd.    Geol.  Survey  of  Mo.,  Part  2,  p.  191 ;  PI.  a,  Fig.  3. 


Batoorinus  yerxeuilianus,  Shum.  sp. 

Pi.  4,  Figs.  3  and  4. 

Actiiiiicriuilex  verneuUiamis,  SnuMAKD,  1855.    Geol.  Survey  of  Mo.,  Parts,  p.  193;  PI.  u,  Fig.  1. 

{SpriiuieuM  of  tliis  species,  sliowing  stem,  proboscis  and  arms :    Burlington  limestone,  Sagetown  , 
Illinois,  and  Burlington,  Iowa.) 


Gekus  DORYOEIXUS,  Roemer. 

In  the  second  volume  of  the  Reports  of  the  Geological  Survey  of 
Illinois  we  distinctly  recognized  the  Dorycrinus  group  as  forming  a  well 
defined  genus,  clearly  separated  from  Actinovrinus  (as  properly  restrict- 
ed), to  which  genus  they  have  generally  been  referred;  but  owing  to 
the  fact  that  at  that  time  we  had  never  seen  either  a  speciman  or  a  figure 
of  an  Amj>horacrinus  showing  the  arms,  body  and  i^arts  connected  with 
the  Oldening  of  the  vault,  all  preserved  together,  we  were  under  a  mis- 
apprehension in  regard  to  the  true  characters  of  that  group,  and  conse- 
quently placed  Dorycrinus  as  a  synonym  under  it.  Itecently,  however, 
we  have  been  so  fortunate  as  to  see  in  Mr.  AYachsmuth's  extensive  col- 
lection beautiful  specimens  of  both  types,  in  a  remarkably  fine  state  of 
preservation,  and  from  these  we  are  .satisfied  that  a  sj'stematic  classifi- 
cation of  the  Grinoidea  requires  these  two  groups  to  be  separated  as  dis- 
tinct genera. 

lu  the  first  place,  it  may  be  proper  to  remark  that  in  both  of  these 
groups  the  structure  of  the  body,  so  far  as  regards  the  number  and 
arrangement  of  the  pieces  below  the  arm-bases,  is  almost  exactly  the 
same  as  in  Aetinocriims.*  The  structure  of  the  parts  above,  however, 
is  verj'  different.  For  instance,  in  Dorycrinus  the  opening  of  the  vault 
is  never  at  the  end  of  a  more  or  less  prolonged  tube,  or  so-called  pro- 
boscis, nor  even  in  the  slightest  degree  proboscidiform,  but  is  merely  a 
simple  a))erture  penetrating  a  somewhat  thickened  protuberance,  and 
nearly  always  situated  and  opening  laterally.  The  vault  in  this  group 
is  generally  provided  with  a  more  or  less  prominent  spine  over  each 

*  Dorycrinus,  liowever,  diifers  from  Acli nocrinus,  in  having  the  second  radial  pieces  nearly  always 
short  and  quadrangular,  instead  of  hexagonal. 
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ray  and  a  sixth  one  in  the  middle.  Sometimes  these  are  all,  or  in  part, 
merely  represented  by  nodes,  or  even  in  some  instances  nearly  obsolete, 
while  in  others  they  are  extrava<;;uitly  develojied.  Again,  Dorycrinns 
diliers  from  both  Actinovriims  and  Anrphiirdvyinuti,  in  having,  so  far  as 
yet  known,  always  t'lco  arms  spriiii/iiii/  (lirceHi/froin  each  arm  ojietiiuf/,  and 
these  armfi  alivai/.s  Himple.  Our  attention  was  first  called  to  this  by  Mr. 
Wachsmuth,  who  is  a  \ny  caretul  and  accurate  observer,  and  we 
found  it  to  be  so  in  all  the  S]>eciinens  in  his  collection,  while  he  assures 
us  that  this  is  the  case  in  all  the  sjiecimcns  found  by  the  various  col- 
lect<'rs  at  Burlington,  as  well  as  all  of  those  he  has  yet  seen  fnim  other 
localities,  with  the  arms  attached.  Hence  in  all  of  the  species  of  this 
group  described  by  Prof.  Hall  and  others,  where  the  number  of  arms  has 
been  given  merely  from  counting  the  arm  openings — and  specimens  of 
these  have  since  been  observed  with  the  arms  attached — their  number  is 
found  to  be  jit^i  double  that  stated  in  the  deseriptions.  It  is  also  worthy 
of  note  that  in  this  group  the  body  phites  are  either  plane,  more  or  less 
tumid,  or  tnberculiform,  and  never  marlvcd  with  jjroper  radiating  costie, 
as  we  often  see  in  Actlni)eriiiiis. 

The  following  is  a  list  of  the  described  species  belonging  to  this 
group,  all  of  which  are,  so  far  as  known,  exclusively  American  types, 
and  confined  to  the  Lower  Carboniferous,  viz:  Ihryerinus  M)ssissq)pi- 
ensis,  Eo'iiier,  and  D.  G<nddl,\  IJ.  eornifitrus*  D.  diraricatus,*  D.  trino- 
dus,  D.  qiiinqnelohii,i*  D.  si/mmetrivus*  D.  denideratns,  D.  inihpiiins* 
and  I),  fiiihaeuleatiis,  Hall  (sp.),  all  of  which  were  described  by  Prof. 
Hall  under  the  name  Aetinnerinus.  It  likewise  includes  D.  ^lissouri- 
ensis*  {i=Aet.  ^[issouriensis,  Hliuiuard,)  and  J'.  Knleornis*  {=Aet.  uni- 
eornis,j(.  Owen  andShumard,)  as  well  as  our  D.  sulitiirhinatu.s*  originally 
ilescribed  as  an  Aetinoerinus. 

It  might  at  a  first  glance  be  supposed  also  to  include  Avtinnerinus 
eornieiilus  and  A.  breris  of  Hall,  but  these  fonns  (which  IMr.  Waciis- 
muth's  collections  clearly  show  to  be  only  varieties  of  one  species) 
have  but  a  sinf/le  arm  from  each  arm  opening  (two  to  each  ray),  and 
these  arms,  with  the  proportional  stoutness,  general  structure,  and 
broad  pieces  at  their  bases,  of  Ai/dricoo-iiius.  Hence  this  species  can 
only  be  regarded  as  a  somewhat  aberrant  form  of  the  latter  genus. 


t  Spf^cimena  of  all  the  species  marked  with  an  asterisk  hare  lipen  found  with  the  arms  attached,  and 
presenting:  the  characters  mentioni'd  almvc.     The  amis  of  the  otlurs  remain  tmknown. 

J  The  projiosed  s]>ecie3  A.  tricinu.^  and  J.,  prtulen^i,  Hall,  arc  lH'lie\od  to  be  only  varieties  of  iini- 
i-orniti  of  <  t  and  S. 
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DoBYCEmus  fiANALTCULATUS,  M.  and  W. 

PI.  i;,  Fig.  4. 
Doriirriiiiis  caiiitUcuhitiix,  Meek  and  AVORTHUN.    rrncced.  Acad.  Nat.  Sii.,  Pliila.,  1809,  p.  166. 

Body  under  mediiTm  size,  cup-sliaped  below  the  arms, 
rather  rapidlj^  expanding  from  the  lower  margins  of  the 
iirst  radials  to  the  arm  bases.  Base  extremely  short,  its 
entire  hight  merely  consisting  of  the  thickness  of  the  plates, 
snbhexagonal  in  outline,  Avith  small  lateral  notches  at  the 
sutures,  scarcely  projecting  below  the  first  radial  and  first 
anal  piece  ;  facet  for  the  attachment  of  the  column  occu- 
pying about  half  the  breadth  of  the  base,  round  and  rather 
deeply  impressed.  First  radial  plates  about  once  and  a 
half  as  wide  as  high,  all  very  nearly  hexagonal,  there  being 
scarcely  any  perceptible  angle  at  the  middle  of  those  OAcr 
the  sutures  of  the  base.  Second  radials  scarcely  half  as 
large  as  the  first,  about  once  and  a  half  as  wide  as  long, 
and  presenting  the  usual  quadrangular  outline.  Third 
radials  a  little  wider  and  shorter  than  the  second,  pentago- 
nal in  form,  and  bearing  on  their  upper  sloping  sides,  in 
the  posterior  rays,  tAVO  slightly  smaller  secondary  radials, 
each  of  which  supports  two  brachial  pieces,  thus  giving 
origin  to  four  arm  openings  to  each  of  these  two  rays; 
Avhile  in  the  anterior  ray  one  side  of  the  third  radial  merely 
bears  a  series  of  brachial  pieces  leading  to  an  arm,  and  its 
other  side  a  tertiary  radial,  supporting  tAvo  brachial  pieces, 
thus  making  three  arms  to  this  ray.  In  both  anterior 
lateral  rays  each  third  radial  bears  on  each  side  tAvo  bra- 
chial pieces  in  direct  succession,  making  only  two  arm 
openings  to  each  of  these  rays,  or  fifteen  to  the  entire 
series.* 

Anal  pieces  about  eight,  below  the  horizon  of  the  arm 
openings ; 'first  one  as  wide  as  the  first  radials,  and  a  little 
longer,  heptagonal  in  form,  and  bearing  three  smaller  pieces 
in  the  second  range,  above  which  there  are  fiA^e  smaller 


*Sixtpt'i]  is  probal)ly  the  normal  number. 
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pieces  in  tlie  tliird  range,  connecting  with  others  extending 
up  to  the  opening  of  the  Yault.  Eirst  intenadials  nearly 
half  as  large  as  the  fii'st  radials,  heptagoiial  in  form,  and 
bearing  two  smaller  pieces  in  the  second  range,  above 
fl'hich  one  or  two  small  pieces  intervene  to  sejtarate  the 
brachial  pieces,  and  connect  with  the  vault. 

Vault  about  two-thirds  as  high  above  ihe  arm  openings 
as  the  higlit  of  tlie  l)ody  below,  provided  witli  a  single, 
rather  pointed  and  prominent  central  node,  that  ma.Y  be  in 
some  instances  developed  into  a  short  spine.  Opening 
with  margins  a  little  projecting  and  situated  in  a  slightly 
impressed  area  above  tlie  horizon  of  the  arm  openings. 

Body  plates  convex,  separated  by  deei)ly  canaliculated 
sutures,  and  roughened  by  a  peculiar  shallow  pitting  over 
the  entire  surface,  but  which  is  larger  and  deeper  at  the 
edges  of  the  larger  plates,  to  which  it  imparts  a  slightly 
crenate  appearance.  The  x^lates  of  the  vault  are  also 
defined  by  the  same  deeply  canaliculate  sutures,  and 
roughened  by  similar  pitting  to  that  on  the  body  plates, 
though  they  are  not  convex  like  the  latter. 

As  we  have  not  secu  tlie  arms  of  this  species  it  is  barely  possible 
that  it  may  be  more  properly  an  aberrant  Ai/aricocriinis  than  a  true 
l>(irycruiux.  Its  arm  bases,  however,  or  rather  the  brachial  pieces, 
ha\'e  not  the  breadtli  and  stoutness  seen  even  in  the  most  aberrant  spe- 
cies of  the  former  group,  such  as  A(jar.  corniculvs  (=  Act.  cornivulus, 
Hall),  and  from  their  appearance  there  is  little  room  for  doubting  that 
it  had  two  slender  arms  from  each  arm  opening,  instead  of  a  single 
stout  one  as  in  Agariroryimis,  which,  so  far  as  we  are  aware,  never  has 
more  than  tlirce  arm  openings  to  each  posterior  ray,  and  two  or  three 
to  each  of  the  others.  It  is  the  only  species  we  have  e\'er  seen  of  the 
Doii/crlinis  grouj)  \\ itli  the  ])ei'uliaT  sculi)turing  of  its  body  plates 
already  mentioned.  This  sculpturing,  howcAcr,  is  very  different  from 
that  seen  on  Af/aricdcrinun  '■onrii'iilus,  which  the  s])e,ejes  most  nearly 
lesemliles  in  se\-eral  respects,  being  a  ])ecnliar  pitting  of  the  whole  sur- 
face of  each  individnal  plat(^,  with  a  few  larger  marginal  indentations. 
Its  greater  juimber  of  arm  oi>enings  (four  to  each  posterior  ray,  and 
tli]('(;  to  the  anterior  one,  instead  of  two  to  each  all  around),  woidd 
alone  at  once  distinguish  it  from  that  species,  even  in  specimens  with- 
out the  ariiis. 
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Locality  and  positian — Lower  bi'd  of  Builingtou  Liuicst<iiic,  P>urliiij; 
ton,  Iowa.    Lower  Carbouilfious.    JSTo.  150  ol'  Mr.  "VVaciismutii's  col- 
lection. 


DoEYCKiNus  iTNif'ORNis,  O.  and  8.,  sp. 

PI.  6,  Fig.  2. 

AetiiWi'i-iini^  itnU-ornU,  OwTiN  and  Shumard,  1850.    Jour.  Acad.  Nut.  Sci.,  Phila.,  Vol.  2,   new  seriea, 
p.  67.    Ckdl,  Eep.  Iowa.  Wis.  and  Minn.,  p.  593.    PI.  5  A,  flg.  12. 

{Burlington  Limestone,  Burlington,  Iowa.    Mr.  Wachsmutu'b  collection.) 


DORYCRIKl  S    ECEMERI,    ]\[.   aiicl  W. 

PL  10,  Fig.  3. 
Dorycrinus  Soemeri,  Meek  and  Woethen.    Proceed.  Acad.  Xat.  Sci.,  Phila.,  1868,  p.  346. 

Body  somewliat  iirn-sliaped,  being  obconical  below  the 
arms  to  tlie  truncated  base,  and  inoderatelv  prominent 
aboYe,  the  Yanlt  forming  rather  more  than  one-third  of 
the  entire  hight ;  greatest  breadth  at  the  arm-bases.  Base 
truncated  and  somewliat  concave  below,  about  twice  as 
wide  as  high,  slightly  expanded  and  a  little  angular  below, 
with  broad,  rather  sliallow  notches  at  the  sutures.  First 
radial  pieces  about  twice  and  a  half  as  Avide  as  high,  two 
heptagonal  and  three  hexagonal,  each  one  swelling  out  so 
as  to  form  a  moderately  prominent,  rather  obtuse,  trans- 
versely elongated  node.  Second  radials  one-third  to  nearly 
one-half  as  long  as  the  first,  quadrangiilar,  a  little  wider 
than  long,  and  more  or  less  tumid.  Third  radials  rather 
larger  than  the  second,  wider  than  long,  pentagonal,  hex- 
agonal and  heptagonal ;  each  one  supporting  on  each  of  its 
superior  sloping  sides  a  pentagonal  secondary  radial,  of 
rather  smaller  size,  each  of  which  in  the  posterior  rays  sup- 
ports in  its  turn,  on  each  side  above,  one,  or  sometimes 
two  brachial  j)ieces,  making  four  arm  openings  to  each  of 
these  rays.  This  seems  to  be  the  case  also  in  the  right 
lateral  ray,  while  one  of  the  secondary  radials,  in  the  speci- 
men studied,  appears  to  be  merely  truncated,  so  as  to  sup- 
port  (perhaps  abnormally)  only  one  brachial  piece,  thus 
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luakiiig  only  three  arm  openings  to  this  y;\y.  The  brachial 
and  secondary  radial  pieces  of  the  anterior  ray  are  broken 
away  in  the  specimen,  bnt  it  is  probable  there  were  four 
arm  openings  in  this  I'ay.  If  so  there  would  be  nineteen 
arm  openings  (probably  normally  twenty)  in  the  entire 
series,  and  thirty-eight  to  forty  arms,  counting  two  to  each 
opening. 

First  anal  piece  of  the  same  size  and  form  as  the  first 
radials,  and,  like  them,  swelling  out  into  a  transversely 
elongated  node.  ^Vliove  this  there  are  two  heptagonal  and 
one  apparently  hexagonal  rather  tumid  pieces  in  the  second 
range,  and  above  the  latter  several  other  pieces  extending 
up  between  the  arm-bases,  so  as  to  connect  with  a  series  of 
pieces  forming  a  thickened  protuberance  rising  even  slight- 
ly higher  than  the  summit  of  the  vault,  and  pierced  by  the 
anal  opening,  which  is  situated  considerably  above  the  hori- 
zon of  the  arm-l)ases,  but  still  directed  laterally.  Interra- 
dial  xneces,  three  to  each  area,  the  first  being  about  half  as 
large  as  the  subradials,  heptagonal  or  octagonal,  and  sup- 
porting two  somewhat  elongated,  irregularly  formed  pieces, 
that  are  scarcely  convex,  and  connect  by  their  narrow 
upper  ends  with  vault  pieces  above.  Aault  somewhat 
rounded,  ^\ ith  lateral  spines  ^ery  short,  or  merely  having 
the  form  of  rather  prominent  conical  nodes;  central  jtieee 
somewhat  tumid,  but  not  cAcn  conical.  Arms  and  cohimn 
unknown. 

Xamcd  in  honor  of  Di-.  F.  Ro:meu,  the  founder  of  the 
genus  ])orjicrinus. 

Hight  of  body  to  top  of  vault,  1.40  inches;  do.  to  toj)  of 
anal  protuberance,  1.15  inch;  breadth  at  arm-bases,  1.30 
inch  ;  breadth  of  base,  0.55  inch. 

Tliis  siH'cics  is  perhaps  more  nearly  allied  to  7).  2Iissonricnsin,  Slm- 
iiiai'd  (sp.),  than  to  any  otlier  yet  kuowu.  It  will  I113  readily  distin- 
guished, ]i(t\\e\'er,  by  several  AVell  marked  eharacters.  In  the  first 
jilaee,  its  base  is  not  tliirkened  and  expanded  as  in  that  s[)eeies.  Again, 
its  \'a.ult  is  not  so  flattened  on  top,  nor  the  spines,  or  tumid  pieees  over 
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the  rays,  iiciir  so  lari;o.  In  the  ]\fiNX()nrieiiKis  Wic  hitter  clunacter  is  so 
strongly  marked  as  to  iilace  tlie  widest  ])art  of  the  body  aboxc  tJic  arm- 
bases,  which  coiiseijiieutly  have  the  apjieaa'auce  of  beinft'  attached  lialf 
way  down  the  sides  of  llic  body,  while  in  the  si)ecies  under  eonsidera- 
tion  the  body  is  distiuetly  \vid(>r  at  tlie  arm-base  than  above.  Our 
species  has  also  seven  or  ei^ht  arms  more  than  Dr.  SiiumARd's. 

Those  who  prefer  to  view  the  BonjvrinuK  group  as  only  a  section  of 
Actinocriiins  will,  we  hope,  at  least  write  the  name  of  this  species  Ae- 
tiiiocrinus  fBurj/criiiHsJ  Mwiiicri. 

Locdlity  and  jxisition — Upper  part  of  the  Burlington  beds  of  the 
Lower  Carboniferous  series,  at  Burlington,  Iowa.  Ho.  IL'7  of  Mr. 
Wachsjitjth's  collection. 


DOEYCEINUS  QUINQUELOBUS,  var.  INTEKMEDIUS. 

ri.  10,  Fig.  4. 

Voyi/crimts  qidnqmlohu.'i,  var.  intermedius,  Meek  and  Worthen.    Proceerl,  Acad.  Nat.  .Sci.,  Phila., 
1868,  1).  346. 

On  comparing  this  form  with  the  typical  specimen  of  Z>.  quinqiielobHs 
f^Actinovrums  quiitqnclohus,  Hall,  Supp.  Iowa  G-eol.  Eeport,  Vol.  I, 
p.  15,)  we  find  that  it  agrees  very  closely  in  the  structure  of  its  body, 
as  well  as  in  the  number  of  arm  openings  in  each  ray  (that  is,  four  to 
the  anterior  and  each  posterior  ray  and  two  in  each  of  the  lateral  rays), 
but  at  the  same  time  it  presents  some  other  differences,  that  we  suspect 
may  be  even  of  specific  importance.  In  the  first  place  it  is  larger  and 
more  robust,  and  has  a  proportionally  smaller  base,  and  rather  dis- 
tinctly tumid,  instead  of  even  body  plates,  while  its  interradial  and 
anal  spaces  are  not  near  so  deeply  excavated  between  the  arm-bases  as 
in  the  type  of  quiiiqueJohus.  Its  third  radial  jpieces  also  differ  in  form, 
being  so  narrow  in  all  the  rays  as  to  let  the  secondary  radials  come  in 
contact  with  the  first  interradial  and  the  second  range  of  anal  pieces, 
instead  of  extending  around  so  far  laterally  as  to  separate  these  pieces. 
Its  vault  is  likewise  more  flattened  on  top. 

In  the  typical  specimen  of  I>.  quiiiqtielohus  the  spines  of  the  vault 
have  all  been  accidentally  removed,  but  in  the  form  under  considera- 
tion they  seem  to  have  been  shoi  t  and  stout,  though  their  entire  length 
is  not  known,  as  they  were  apparently  broken  off  during  the  life  of  the 
animal,  since  they  each  have  the  broken  end  somewhat  rounded  and 
indented  in  the  middle.  In  size  and  general  appearance  it  is  more  like 
D.  Mississippiensis  of  Eoemer,  butit  differs  in  having  rather  more  tumid 
body  plates,  as  well  as  in  the  number  of  the  arm  openings,  that  species 
having  four  of  these  openings  to  each  ray  all  around.  It  also  has  a 
more  protuberant  anal  opening,  and  probably  had  much  shorter  vault 
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spines.  It  therefore  seems  to  he  somew]iat  intermediate  between  the 
D.  3Tin.si.s.si2)piensi.s  and  D.  qninquelobns,  but  is  probably  distinct  speciii- 
cally  from  them  both.  As  ^^'v>  have  but  a  single  specimen,  however,  of 
it,  and  the  typical  specimen  of  I).  qnin<piehihii,s  tor  comiiarison,  we  pre- 
fer to  place  it  for  the  present  as  a  variety  of  that  species,  under  the 
name  intermcHiun.  and  if  it  should  hereafter  be  found  that  the  differ- 
ences we  have  pointed  out  are  constant,  it  can  take  the  name  by  which 
■^ve  have  proposed  to  distinguish  it  as  a  variety,  as  a  specific  name. 

Locality  and  position — Upper  part  of  the  Burlington  division  of  the 
Lower  Carboniferous  series,  at  Burlington,  Iowa.  Xo.  164  of  ^Nlr. 
Wachsmuth's  collection. 


(lEis-rs  AMPHORACKIXUS,  Austin. 

As  already  stated,  this  group  agices  with  Actinocriuiis  in  the  number 
and  arrangement  of  the  pieces  composing  the  under  side  of  the  body,  as 
"O'ell  as  in  having  the  parts  adjacent  to  the  arm  bases  forming  five  i;)ro- 
jecting  lobes,  distinctly  separated  from  each  other  by  the  anal  and 
interradial  sinuses.  It  differs  from  them  both,  however,  in  the  struc 
ture  of  the  parts  above,  as  well  as  in  having  the  body  generally  more 
depressed  or  cAen  flat  below,  and  the  vault  proportionally  more  ventri- 
cose,  while  its  second  radial  pieces  aie  more  generally  hexagonal  than 
in  Bdtycrinus.  From  the  latter  it  also  differs  in  having  the  opening  of 
the  vault  more  or  less  proboscidiform,*  and  placed  nearlj-  half  way 
between  the  middle  and  the  anal  side,  instead  of  being  a  simple  gen- 
erally lateral  aperture,  penetrating  laterally  a  merely  thickened  pro- 
tuberance. The  proboscidiform  extension  of  its  vault,  however,  is 
never  so  long  and  slender  as  we  usually  see  in  Actinocrinii.s,  and  also 
often  differs  in  being  crowned  with  small  spines  surrounding  the  very 
small  terminal  apertnic,  which  seems  always  to  open  iipinird.  As  in 
JJoryeriniis,  the  vanit  is  gi-nerally  more  or  less  spiniferous,  thon,L;U 
the  spines  are  differently  arranged,  and,  as  far  as  yet  known,  never  so 
extravagantly  developed  as  we  sometimes  see  them  in  that  group. 
Some  of  the  species  are  known  to  have  one  of  the  vault  pieces  over 
each  ray  moie  or  less  iir(jtuberant,  and  it  may  be  the  case  that  species 
existed  in  which  those  A\ere  de\'eloi)ed  into  spines,  somewhat  as 
ill  Jjoryciiiuis,  thougli  we  are  Jiot  aware  that  any  snch  have  yet  been 


*In  all  tlio  ruii'iyu  .s].(<ciiiifi].')  ciT  the  t.fpiiiJ  Hi.fiica  of  Amphiiran-iinui  that  we  have  .■ipca,  only  the 
In-oken  ham-  of  this  bhort  iiioboMcia  nniaiiiM  ;  and  this  iilai)  sn-iiis  to  have  been  the  case  with  nearly  all 
lliose  from  which  the  piihiishrd  ii;;ures,  which  wo  have  liail  au  opportunity  to  t'xaniiuo,  wero  drawn. 
CUMBKULAND,  howovcr,  has  giv(^n  a  figure  in  hi.s  It.liqmr  Coiisorvata-  {VI.  ('),  apparently  of  the  typical 
flpecica  aviphora,  with  the  .short,  olilique  ]irobosciK  well  preserved.  This  will  he  seen  to  di Her  ma- 
terially from  the  merely  slightly  profnherant  thickening  in  which  the  opening  in -Z'fov/m'nws  is  sit- 
uated. 
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found.  Near  the  middle  of  the  A'ault  there  is  also  a  large  tumid  piece, 
sometimes  developed  into  a  short  spine,  while  around  the  anterior  side 
of  this  four  or  five  similar  pieces  are  scini-circidarly  arranged,  which 
also  often  become  well  de^'eloped  spines. 

We  have  never  seen  any  figures  or  specimens  of  the  European  typical 
species  of  Amphoracrimis  showing  the  arms,  but  there  are  in  Mr. 
AA'achsmutii's  collection  several  beautiful  specimens,  found  at  Bur- 
lington, agreeing  exactly  in  all  other  characters  (not  merely  specific) 
with  the  types  of  the  genus,  in  which  the  arms  are  perfectly  preserved. 
In  these  we  observe  marked  differences,  both  from  Dorycrinus  and  Ac- 
iinocrinus.  For  instance,  in  Amphoraennus  divergens  f^Aotinocrintus 
divergent;  Hall),  the  arms,  although  bifurcating  so  often  as  to  form  alto- 
gether about  fifty-three  or  more  divisions,  are  each,  as  well  as  each  of 
these  divisions,  composed  of  a  double  series  of  very  short  alternating 
pieces  all  the  way  dou-n,  even  below  all  the  bifurcations  to  their  very  bases, 
with  the  exception  of  one  to  two  or  three  simple  brachial  pieces,  at  the 
origin  of  each  main  arm  on  the  last  primary  or  secondary  radials. 

The  structure  of  the  arms,  it  will  be  seen,  is  the  same  as  in  Sacoocri- 
nus  (an  otherwise  different  type),  but  widely  different  from  what  we 
see  in  Actinoarinus,  in  which  the  arms  are  always  composed  of  a  single 
series  of  pieces  below  such  bifurcations  as  take  place.  It  is  also  even 
more  decidedly  different  from  that  of  Dorycrinus,  in  which  the  arms 
not  only  never  bifuxcate  in  any  of  the  species  in  which  they  are  known, 
but  are  also  arranged  so  that  two  of  them  spring  directly  from  each 
arm  opening  without  imparting  to  the  brachial  piece  on  which  they  rest 
the  usual  form  of  an  axillary  piece. 

In  one  species,  however,  ( Actinocrinus  spinobraehiatus,  Hall),  having 
apparently  all  the  other  characters  of  Amphoracrinus,  the  arms  do  not 
bifurcate  after  their  origin  on  the  axillary  secondary  radial  pieces.  It 
seems,  therefore,  probable  that  there  are  some  species  of  this  group 
with  simple  arms,  and  others  that  have  them  more  or  less  frequently 
bifurcating.  The  probability  is,  however,  that  in  all  cases  when  they 
do  bifurcate,  that  they  are  equally  composed  of  a  double  series  of  small 
alternating  pieces  below  the  bifurcations  as  well  as  above,  the  same  as 
in  the  species  divergens.  Whether  we  include  such  species  as  t\iQ  spino- 
braehiatus, however,  with  merely  simple  arms,  composed  like  the  others, 
of  a  double  series  of  alternating  pieces  throughout  their  entire  length, 
as  a  separate  section  of  Amphoracrinus,  or  view  them  as  forming  a  dis- 
tinct group,  they  need  not  for  a  moment  be  confounded  with  Dorycrinus, 
from  which  they  not  only  differ  in  form,  surface  markings,  opening  of 
the  vault,  etc.,  but  also  in  never  having  two  arms  springing  directly 
from  each  arm  opening. 

In  all  the  species  of  Amphoracrimis  known  to  us,  either  foreign  or 
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American,  it  is  also  worthy  of  note  that  the  surface  of  the  body  plates 
is  never  ornamented  with  proper  radiating  costte,  such  as  we  often  see 
iu  Actiiwvriinis  and  other  allied  types,  nor  yet  smooth,  or  properly 
tuberculiform,  as  in  Dofi/crinKn,  but  always  presents  a  peculiar  ver- 
micular style  of  sculpturing  or  corrugation  difficult  to  describe,  but  very 
characteristic  and  easily  recognized  again  after  being  once  obser%'ed. 

To  this  group  iMr.  '\^'AC^SiIUTH  has  in  M8.  correctly  referred  the  fol- 
lowing American  species,  viz:  Avipliorarrinus  dircrgens,  A. planobusalis, 
A.  s].nu<ihracliiatm  ?  and  A.  in  flatus,  described  by  Prof.  Hall  under 
Actiiiovrinus ;  also  Aetiiiocriiiu.s  qimdrispiuHs,  ^Yhite;  all  from  the  lower 
division  of  the  Bnrlingtou  beds. 


AMrHOKAOEINUiS  Dn'EKGENS,  Hall  (sp.) 

PI.  6,  Fig.  6. 
(rrniecd.  Acad.  Nat.  Sii.,  Phila.,  1868,  p.  S'ls.) 
AcfiiwcrirtV-S  diveygcns,  Hall.    Supp.  Iowa  Eepoit,  p.  36,  1660. 

This  species  was  apparently  described  by  Prof.  Hall  from  imperfect 
specimens,  showing  only  a  lew  of  the  lower  bifui'cations  of  the  arms, 
since  he  thought  it  probably  had  only  twenty-two  arms,  while  perfect 
specimens  in  Mr.  AVaciismutii's  collection  show  that  they  continued 
bifurcating  farther  up,  so  as  to  make  the  whole  number  about  fifty-three 
or  more,  as  already  stated  in  another  place. 

Amongst  Mr.  AVaohsmxjth's  specimens  there  is  one  (No.  156)  with 
arms,  body,  vault  and  i^roboscis  all  in  a  remarkably  fine  state  of  pre- 
servation, wlii(.'h  appears  to  agree  very  closely  with  the  A.  dirtTf/rns  in 
most  of  its  characters,  and  yet  differs  in  several  respects.  It  has  very 
nearly  the  same  number  of  ultimate  divisions  ui  the  entire  series  of 
arms,  though  there  are  differences  in  the  details  of  their  mode  of  divi- 
sions, so  that  the  number  of  arms  in  any  one  of  the  rays  is  dilferent 
from  Avhat  we  see  iu  the  (■(nrcsiwnding  ray  of  A.  dircrgeiis.  In  each  of 
its  posterior  rays  there  aic,  as  near  as  can  be  made  out,  thirteen  to 
fifteen  arms ;  in  one  of  the  lateral  rays  and  the  anterior  one,  each  eight, 
and  the  other  lateral  one  eleven  or  twelve.  Its  ^-entral  tube  (proboscis) 
is  rather  stout,  about  one  inch  in  length,  and  crowned  by  some  six  or 
seven  small  unequal  spines,  subspirally  arranged.  At  the  anterior  side 
of  the  ba.se  of  the  proboscis,  and  nearly  at  the  center  of  the  vault,  there 
is  a  large  tumid  piece,  and  on  each  side  of  this  a  spine  about  three- 
fourths  of  an  inch  in  lengtli,  directed  obliquely  outward,  upward  and 
forward,  and  in  front  of  these  tv\'o  other  piominent  or  subspiniform 
pieces.  In  the  tyjncal  A.  divcyf/CHS,  these  two  anterior  lateral  larger 
spines  each  hiftrrcdte,  while  in  the  sjiecimen  under  consideration   they 
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are  ■srnq}h'.  The  usual  vermicular  markings  of  the  body  plates  iu  the 
specimen  are  \yell  deflued,  aud  on  the  upi>er  anal  and  vault  pi(',(;es,  as 
well  as  ou  those  composing-  the  prol)oscis,  and  even  on  the  spines,  tlie 
■whole  surface  of  which  is  occuxued  by  rather  coarse  granules.  As  iu 
the  other  sjiecies  of  this  group,  the  arms  of  which  are  known,  they  ex- 
tend at  their  bases,  tirst  horizontally  outward,  or  even  a  little  downward, 
aud  then  curve  upward. 

It  is  probable  that  this  specimen,  with  sim])le  instead  of  bifurcating 
vault  spines,  and  somewhat  difl'erently  divided  arms,  may  be  specifically 
ilistinct  from  the  A.  divergens.  If  so,  we  would  propose  to  call  it  Ampho- 
riicrin us  m ultiramosus. 


AmPHOKAOKINUS  ?    SPINOBRACHIATUS,    Hall  (sp). 

PI.  6,  Kg.  5. 
AcUrwcrinus  spinobrachiatus.  Hall,  1860.    Supp.  Geol.  of  Iowa,  p.  6. 

(Burlington  Limestone,  Burlington,  Iowa.    Mr.  Wachsmutu's  collection.) 

Genus  GILBEKTSOORIXUS,  Phillips. 

Subgenus  Goniastekoidookixus,  Lyon  &  Ca.sseday,  1859. 

Syn.  Trematocrinus^  Hall,  1860. 

GONIASTBROIDOCRINUS  TEXUIEADIATUS,  M.  aud  W- 

PI.  n.  Fig.  1. 
Gonimteroidocrinus  tenuiradmtuti,  Meek  and  Worthed.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1809,  p.  75. 

The  only  specimen  of  tins  species  we  have  seen  i.s  too 
much  crushed  to  admit  of  a  detailed  description  of  the 
structure  of  its  body.  It  evidently  attained  a  medium 
size,  however,  and  has  unusually  long,  slender,  pseudo- 
brachial  appendages,  or  false  arms;  vrhile  its  subradial 
pieces  are  produced  into  short,  pointed  spines.  Its  false 
arms  are  each  composed,  near  the  body,  of  a  double  series 
of  alternating  semi-eUiptic  pieces,  which  are  joined  together 
by  their  straight  sides,  and  each  pierced  by  a  small  central 
canal.  At  a  distance  of  about  three  or  four  pairs  of  these 
pieces  from  the  body,  each  series  of  pieces  diverges  from  the 
other  at  an  angle  of  about  fifty  degrees,  thus  forming  two 
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Tery  long,  slender,  rounded,  gradually  tapering  branches, 
composed  each  of  a  single  series  of  round  pieces,  generally 
less  tlian  tA\ice  as  Avide  as  long,  witli  a  small  central  canal. 
These  pieces  liave  tlieir  articulating  surfaces  radiately 
striated,  and  could  not  be  in  any  way  distinguished  from 
the  joints  of  the  column  of  many  crinoids,  if  found  de- 
tached. 

From  Prof.  II all's  specie.s  typiix*  (which  also  belong; s  to  the  section 
of  the  genns  with  the  pseudo-brachial  appendages  composed,  near  the 
body,  of  a  double  alternating  series  of  pieces,  and  bifurcating  farther 
ont  into  two  rounded  branches,  composed  each  of  a  single  range  of 
pieces  ]iierced  by  a  small  central  canal),  the  species  under  considera- 
tion will  be  readily  distinguished  by  its  much  longer  and  more  slender 
pseudo-brachial  appendages,  which  have  their  pieces  merely  rounded 
and  finely  granular,  instead  of  being  each  provided  with  a  row  of  small 
tubercles  around  the  middle.  From  G.  tiihercuJosns,  Hall,  (sp.),  which, 
if  correctly  identified  among  the  specimens  before  us,  has  its  pseudo- 
brachial  appendages  constructed,  at  the  base  at  least,  in  the  same  way, 
it  will  be  distin grrished  by  having  its  subradial  pieces  produced  into 
short  pointed  spines,  instead  of  being  merely  tuberculiform.  The  same 
character,  as  well  as  its  larger  size,  and  more  robust  apiiearance,  will 
also  distinguish  it  from  our  (?.  Jisrelhi.s  and  G.  reticulati(.s,  Hall,  (sp.) 

The  specimen  is  too  much  crushed  to  afibrd  measurements  of  the 
body;  but  the  false  arms  measure  0.60  inch  trom  the  body  ont  to  the 
point  of  bifurcation,  and  0.:v<  inch  in  breadth.  Each  of  the  branches 
near  the  jioint  of  bifurcation  measures  only  0.]S  inch  in  thickness, 
while  one  of  them  can  be  traced  to  a  length  of  2  inches,  where  it  is 
broken  off,  and  measui-es  0.13  inches  in  thickness,  the  whole  length  of 
each  branch  being  probably  not  less  than  three  inches. 

Locality  and  position — Lower  division  of  the  Burlington  group,  Bur- 
Ungtou,  Iowa.  Lower  Carboniferous.  No.  308  of  j'\Ir.  Wachsmuth's 
collection. 


*  As  this  species  is  Lieither  thf.  type  cif  the  genus  Gilhrrtxocriniis  nor  of  the  sub-genus  Oo-iiiaster- 
oidofi-iiiHH,  the  name  hjpuR  ran  only  serve  to  confuse  and  mislead  tlie  student  in  regard  to  the  history 
and  synonymy  fif  the  genus,  and  lience  ought  to  be  changed. 
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GoNiASTRROinooKiNus  OBOVATus,  M.  and  W. 

PI.  t,  Fig.  6. 
Goniasteroidomnus  obovatus,  Meek  and  'Wohthen.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1869,  p.  76. 

Body  rather  large,  truncato-obovate,  being  narrow  below, 
with  conyex  sides,  and  truncated  above;  hight  a  little 
greater  than  the  breadth.  Base  small,  and  very  deeply  con- 
cave; basal  pieces  entirely  within  the  concavity  of  the 
under  sides,  and  hidden  by  the  column,  when  it  is  attached ; 
apparently  completely  inverted  by  the  pushing  in,  as  it 
were,  of  the  column,  around  which  they  are  folded  down 
with  their  outer  sides  inward,  while  their  edges  that  join  to 
the  subradials  are  turned  downward.  Subradials  of  mod- 
erate size,  very  tumid  or  tuberculiform,  but  not  pointed ; 
curving  into  the  concavity  below,  and  upward  at  the  outer 
ends,  while  their  tumid  central  part  forms  the  base  upon 
which  the  body  stands  when  placed  upon  a  plane  surface ; 
all  heptagonal  in  form,  if  we  count  an  obtuse  angle  at  the 
middle  of  the  base  of  each.  First  radial  pieces  about  as 
large  as  the  subradials,  tumid,  and  of  nearly  equal  length 
and  breadth;  all  heptagonal  in  outline.  Second  radial 
pieces  generally  smaller  than  the  first,  and  proportionally 
a  little  narrower,  rather  tumid,  and  all  hexagonal  in  form. 
Third  radial  pieces  of  about  the  same  size  as  the  second,  or 
sometimes  slightly  larger,  equally  convex,  pentagonal  or 
hexagonal  in  outline,  and  each  supporting  on  their  superior 
sloping  sides,  convex  secondary  radials,  the  second  of  Avhich 
is  sinuous  above,  so  as  to  form  the  under  side  of  the  open- 
ings to  which  the  pendant  true  arms  connect,  Awhile  on 
their  outer  sloping  sides  they  connect  with  a  series  of  small 
pieces,  which  unite  with  others  coming  in  the  same  way 
from  the  adjacent  ray,  so  as  to  form  the  under  side  of  the 
base  of  the  false  arms  over  each  interradial  and  anal 
space. 

Anal  and  interradial  areas  of  an  oval  outline,  and 
scarcely  distinguishable  from  each  other,  each  occupied  by 
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t\\'elYe  to  fourteen  more  or  less  convex,  or  tumid  pieces, 
the  first  of  ^vliich  is  hexagonal,  about  as  large  as  the  second 
radials,  and  rests  as  usual  on  the  upper  truncated  side  of  a 
subradial;  above  these  there  are  usually  three  arching 
ranges  of  three  each,  and  three  or  four  other  pieces  still 
farther  up,  more  or  less  irregularly  arranged. 

Vault  flat,  not  quite  equaling  the  greater  breadth  of  the 
body  below,  and  composed  of  irregular  tumid  ineces,  gen- 
erall}'  of  rather  small  but  unequal  sizes,  ^vith  a  more  or 
less  marked  depression  opposite  each  false  arm  ;  opening, 
apparently  nearly  central.  False  arms  composed  at  their 
l)ases  of  four  roAvs  of  small  pieces  aboAC,  and  two  below, 
arranged  so  as  to  enclose  two  distinct  canals  which  do  not 
pierce  any  of  the  pieces  themselves. 

Surface  very  finely  granular.  Impressions  at  the  corners 
of  the  plates  also  sometimes  cause  the  appearance  of  a  ten- 
dency to  form  a  short  obtuse  radiating  rib  at  each  side  of 
some  of  the  plates,  but  this  character  is  too  faintly  marked 
to  attract  attention. 

Hight  of  body,  about  1.70  inch;  breadth,  1.60  inch. 

The  most  marked  feature  of  this  species  is  its  rather  oLovate  form, 
produced  by  the  narrowness  of  its  lower  part  and  its  couvex  sides,  and 
slight  contraction  ne:ir  the  top.  Tlie  narrowness  of  its  lower  part  re- 
sults from  the  small  size  of  its  basal,  subradial,  and  first  radial  pieces. 
The  deeply  sunken  eliarac'ter  of  its  base  also  contributes  to  the  same 
result,  as  it  is  not  near  so  wide  as  it  would  be  if  its  pieces  extended  out 
horizontally  from  the  I'olumn,  instead  of  being  folded  down  with  their 
backs  against  it.  It  seems  to  resemble  (I.  tiihcrculnsns,  Hall  (sp.),  more 
neaily  in  general  ai>])carance  than  any  otlier  s]iecies  kuown  t<>  us,  but 
will  be  readily  distinguished,  not  oidy  by  its  different  form,  but  by  the 
j)roportioually  smaller  size  of  its  basal,  subradial,  and  first  radial  jiieces, 
but  mo)(^  particularly  by  the  structure  of " its  false  arms,  which  are 
each  com]i(ised  at  the  base  of  six  ranges  of  pieces,  instead  of  only 
two. 

Locnliiii  (Old  p(iKlti<ni — Upper  division,  Burlington  group,  Burlington, 
Icjwa:.  Lower  tIarbo]iiferous.  Xo.  .'JT'J  of  Mr.  Wagiismuth's  coUec- 
tiou. 
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Gexus  ME(^IST00K1N11S,  O.  aiid  S.,  1S50. 

Procecil.  Acnil.  Nat  Sci.,  Phila.,  IHiia,  p.  10:i. 

The  1yiio  upon  wliicli  tliis  j;ciius  was  touuded  (.1/.  EransH,  O.  and  S.») 
Las  a  sbort,  broad,  ciip-sliaped  body,  with  a  depresst-d  vault,  and  sides 
moderately  expanded  above,  and  rounded  under  l)elow  to  the  flat, 
anchylosed  liase,  wliiuU  is  usually  a  little  impressed,  or  less  ])rominent 
than  the  first  radial  and  first  anal  pieees,  extendiuR-  horizontally  out- 
ward all  around  it  so  as  to  form  a  part  of  the  under  side.  In  some 
S]>eeies  the  base  is  not  properly  impressed,  though  it  can  rarely  be  said 
to  project  beyond  the  surrounding  next  range  of  pieces.  The  bodv 
plates  are  moderately  thick,  and  separated  by  well  defined  or  rather 
deep  sutures,  so  as  to  present  a  more  or  less  convex  surface,  without 
sculpturing  or  radiating  costie,  though  there  are  rarely  small  indenta- 
tions at  the  corners  of  some  of  the  plates. 

The  nearly  or  quite  flat  Vault  is  composed  of  unequal,  irregular,  more 
or  less  tumid  or  convex  pieces  of  moderate  size,  the  middle  one  some- 
times rising  into  a  prominent,  rather  pointed  node,  that  may  be  in  some 
cases  even  developed  into  a  short  spine.  The  opening  is  decidedly  lat- 
eral, often  penetrating  the  aual  side  beloir  the  horizon  of  the  arm-bases; 
sometimes  it  is  on  the  same  horizon  as  the  arm  openings,  orrarelv 
slightly  above  them.  It  is  never  situated  in  a  thickened  protuberance, 
however,  as  in  Boryvruius  and  Agari<-<icriuu.s,  but  always  shows  thin, 
broken,  abruptly  projecting  edges,  as  if,  when  entire,  it  had  been  pro- 
duced into  a  short,  slender  tube,  or  so-called  proboscis,  projecting  out 
horizontally  backward. 

In  the  number  and  arrangement  of  the  pieces  composing  the  walls  f)f 
the  body  up  to  the  third  radial  pieces,  inclusive,  this  genus  presents  no 
essential  differences  from  Aetiiwerinus,  with  which  it  also  agrees  in 
having  the  arm-bases  more  or  less  grouped,  or  separated  by  iuterradial 
and  anal  spaces,  and  never  forming  a  continuous  series  all  around,  as 
in  Batocrinus,]  nor  an  exfjanded  disc,  as  in  Strotocrinuii.  It  not  only 
differs  from  Actinocriitus  proper,  however,  in  general  physiognomy  and 
the  nature  and  position  of  the  opening,  but  particularly  in  having-  its 
arms  each  composed  of  a  double  series  of  alternating  pieces  below  all 
the  hifnreations,  as  in  Amphoracrinus,  from  which,  however,  it  differs 
widely  in  other  respects.  The  peculiarity  of  having  the  arms  each  com- 
posed of  a  double  series  of  alternating  pieces  below  as  well  as  above  the 
bifurcations,  is  not  only  continued  down  to  the  body,  but  in  some  species 


*  Owen's  Geol.  Report,  Wisconsin,  Iowa  aud  Minnesota,  pi.  5  a,  fig.  3. 

1  We  cannot  believe  that  those  remarkable  truncated  forms,  with  arm-bases  in  contact  alLaround 
and  an  erect  subcentral  proboscis,  such  as  M.  spinosus,  of  Lyou  (Proceed.  Acad.  Nat.  Sci.,  Phila.,  18(il 
pi.  4,  iig.  7,)  reaUy  belong  to  Megistocrlnu^. 


3i)4:  rAL^ONTOLO(lY  OF  ILLJNOIvS. 

each  (li\')sioii  of  the  rays  iiidtided  as  a  ])ai't  of  tlie  walls  of  the  Itody  has 
the  same  stiueture  nearly  o]ie-fouith  of  the  way  down  the  side,  to  within 
one  or  two  )>ieoes  of  the  third  primary  radials. 

The  six  or  se\eii  known  trae  tyiiical  sjiccirs  of  this  ^eniis  form  so 
natural  a  gronp  tliat  they  can  be  readily  distinguished  at  a  glance  from 
the  allied  genei'a  :  such  as  A)iij>/i(ir(icriHiiSj  Ai//iricorr!iiitSj  Doryrriiius, 
f'wloiriiins,  iSfrotociiiins,  vtv.  There  is,  however,  at  least  one,  and  prob- 
ably two  known  Carboiiitrrons  species,  standing,  as  it  were,  Ixjtwcen 
]][c<ji.sfocri)ii(s  and  i^((cc(icriiiKs,  and  combining  the  characters  of  both  to 
such  an  extent  that  one  of  them  {Act.  (2re(/>st.)Whitci,  Hall,)  was  referred 
by  Prof.  Hall  to  Metiistdcriiuifi  (which  he  seenrs  to  regaid  as  a  section 
or  subgeTuis  of  ActiiiocriiiiisJ,  while  the  name  of  the  other  was  written 
by  us  Acfiiiocriinis  ( Suceo(  rimtn  ^ J  (inipluK*  because  we  were  convinced 
that  it  is  not  a  true  AiHihk  riiiiis,  and  believed  it  related  to  tSaceocriniis. 
Prom  direct  compaiisons  with  Prof  Hall'b  typical  spei/imens  of  the 
spe<aes  M.  Wliitcl,  in  the  ]\Iuseum  of  the  University  of  Michigan,  Pro- 
fessors WiKCiiELL  and  ^Iaucy  were  also  led  to  refer  Silurian  species 
of  tSiivviicriiiHN  to  MrfiiNtocriitits. 

The  Silurian  tyi)ical  forms  of  Sticrocriiins  have  the  same  arm  struc- 
ture, as  well  as  essentially  the  same  arrangement  of  Ixidy  plates,  as 
jMejiistocrimis,  but  differ  in  having  a  nuicli  more  elongated,  narrow 
body,  comjiosed  of  thin,  ewn  iilates  (without  excavated  sutures)  and  a 
jirotuljerant  olicunie,  instead  of  a  flat  or  imjiressed  base;  also  a  snbceu- 
tral  <ipeiiing  (or  proboscis  ?)  instead  of  a  decidedly  lateral  prolidscidi- 
forni  opening  in  the  \ault;  thus  presenting  a  decidedly  different  gen- 
eral physiognomy  from  the  typical  Carboniferous  forms  of  Majistocri- 
1IIIH.  If  we  had  only  the  typical  forms  of  these  two  gidui)s  to  dvA  with, 
there  would  be  no  dithculty  in  sei)ai'ating  them.  The  twn  species  or 
varieties,  WliUci  and  aiiiphiK,  howevei',  are  not  so  easily  disposed  of, 
since  they  have  the  same  thin,  smooth  plates,  without  impressed  sutures, 
seen  in  iSficcocrijiiis,  and  near]>  as  protuberant  a  base,  while  their  body 
is  exai'tly  intermediate  in  form,  and  their  arm  structure  the  same  as 
in  both  of  these  groujis,  with  which  the.\  also  e(pially  agree  in  the  num- 

-  It  i.s  iici.ssil.lc,  aa  :iln-:i.ly  inUmat.d.  that  this  may  not.  be  distim-t  from  Prof.  Halt.'s  sji.Tie.s  WliUri. 
Ijiit  a8  it  is  lariiLT  and  moic  robust,  howi-A  cr,  and  liaa  it.s  b(>d\  ))lat^^s  mory  convex,  and  witlioiit  the 
rid;j;c  st-i'ii  t'xinidiu;;  np  tin-  radial  sci  irs  ot  tbr^.  .s)>i-iio8  Wlnti'i,  Aviiich  also  dill'rrs  in  soiiio  othi^r  ditails, 
and  taiiir  from  the  u]jper  ]»ai  1  ot  I  Im  Burlian-tnn  biMls,  and  nuis  IVoiii  tlir  lowor, -while  Bcaiccly  any 
sprcii's  ot  (Jriiioida  an- lii'liL-\  od  to  be  coniioon  tti  liic^o  t\\  o  Ino  i/.ohn,  -we  arr  not  entirely  convincetl 
tbat  tliey  are  icUnitiral.  AH  tbe  sperimena  ol  llio  siiicicH  or  valiel  \'  ampins  \\  e  ba\'e  seen  are  in  a 
more  or  b-ss  ei  iisbrd  rondition,  wbieb  in  sonie  iiistan(  is  ransrd  tbe  vault  to  protrude  in  sncb  a  vay 
a6  to  lead  ua  to  lielio\  o  it  provided  w  itli  a  eentral  oi'  .siiboeuttal  i)r(ibosi.ia,  eapecially  as  several  of  tbe 
fljieeimens  rloarly  slio^\-  ttiat  it  certainly  lias  uo  traces  of  a  latcial  opening  auywborc  near  tbe  ,an.il 
side,  as  in  tbe  tyiacal  firms  of  Miyi'.locn'/jiix.  llr  "W  \ensMUTH  informs  us.  bowevei',  that  be  bas 
ic-rciilly  found  a  spoeinu-li  of  tbe  species  H7ilV,'i  .sliowiii^r  tbat  it  bas  a  .small  snbcentlal  aimple  oiHnins 
much  aa  in  Slintnryiuits,  seelion  (a),  and  from  Ibo  close  relations  of  nuTan/jibi^  to  tbat  species,  it  is 
bigbly  probable  tbat  it  also  has  a  similar  opening,  witbout  a  in-obtiseis. 
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ber  and  ai'i'nuj^eineut  of  the  body  pluti's.  ^Ve  havn  ucxcr  .seen  a  speci- 
men of  any  of  the  Silurian  .species  of  Siiccovriiuis  showing'  the  vault,  but 
all  the  casts  we  have  examined  seem  to  show  that  it  was  ueai-ly  flat, 
and  bad  eitber  a  subcentral  opeuinti'  or  i^roboscis,  aud  no  traces  of  a 
decidedly  lateral  opening,  as  in  typical  forms  of  Me(jlst<trrinHK.  A  speci- 
men figured  by  Dr.  R(b:mer,  in  bis  work  on  the  Silui'ian  fossils  of  Ten- 
nessee, shows  the  vault  to  be  protrrberant  in  the  middle,  and  provided 
with  an  (>i)ening  there,  with  some  apiiearance  of  being  surrounded  by 
the  remains  of  the  base  of  a  [iroboscis,  though  it  may  possibly  be  only 
a  simj)le  opening  in  a  prominence.  In  the  Carboniferous  species  Whitei, 
as  already  stated,  there  is  a  small  subcentral  ojieuing  in  the  depressed 
vault,  without  any  traces  of  a  i)robos(is,  and  we  can  now  scarce!}'  doubt 
that  this  is  the  case  with  the  ampins,  and  the  vault  of  both  these  species 
also  ditfers  from  that  of  the  typical  MegiHtocrinus  in  being  coni))osed  of 
innumerable  minute  pieces. 

Although  there  are  a  few  points  in  regard  to  the  relations  between 
these  groups  that  we  have  not  yet  been  able  entirely  to  clear  uj),  we  are, 
from  all  the  facts  now  known  to  ns,  inclined  to  believe  that  Sxrcovriiius 
should  be  ranged  as  a  subgenus  under  Mef/isiocriiiufi.  At  any  rate,  if 
the  species  Whitei  and  ampins  are  to  be  included  under  Met/isfocrinus 
at  all,  we  think  they  should  certainly  be  at  least  placed  in  a  sejiarate 
subgenus  from  the  tj'pical  forms ;  and  until  these  questions  can  be 
more  definitely  settled,  from  the  study  of  more  extensive  collections,  we 
prefer  to  retain  for  this  subgenus  the  name  Saccocriiiiis.  With  these 
limits,  the  genus  ^ref/istorrinus  would  include  the  following  American 
Carboniferous  forms : 
1.  Megistoceinus,  Owen  and  Shumard,  1830. 

Body  short,  broad,  and  composed  of  rather  thi(;k  convex  pieces ;  base 
flat,  impressed,  or  scarcely  more  prominent  than  the  first  anal  and  first 
radial  pieces ;  vault  composed  of  moderate  sized  convex  pieces ;  opening 
decidedly  lateral,  produced  in  the  form  of  a  small,  short  proboscis  ?  and 
directed  posteriorly. 

Me<jiiitocrinufi    Evansii,  Owen  and  Shumard,  M.  plemis,  M.  cras.nis, 
"White;  and  M.  breriainii:^  aud  M.  .snperlatus,  described  by  Prof.  Hall 
under  Actiiiocrinits.     Also  our  21.  parvirostris  of  this  paper.     All  of 
which  are  from  the  Lower  Carboniferous. 
?  2.  Subgenus  SACcocRmrs,  Hall,  1852. 

Body  usually  more  elongated,  with  a  protuberant  base  ;  body  plates 
thin,  even,  or  not  convex ;  vault  composed  of  small  or  minute  pieces, 
and  provided  with  a  small  subcentral  simple  opening,  or  possibly  some- 
times with  a  proboscis. 

Actinocrinm  ( Megintovrinuf^ )  Whifi'i,  Hall,  and  Act.  ( ^accocrinus  f  J 
amplus,  M.  and  W. 
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IMegistoceinus  pars'IEOSTEIS,  M.  and  W. 

PL  6,   Fiji  1- 
2If(jis1ocrimi.^  parviro-^tris,  SlEEK  anil  "WORTHEN.    Proceed.  Acad.  Nat.  ^<-i.,  Pliila.,  1869,  p.  165. 

Body  rather  small,  of  tlic  wHwnl  short  cui>  shape,  about 
one-fourth  wider  tlian  high.  Base  nearly  even  with  the 
surrounding-  first  radial  and  tirst  anal  pieces.  First  radials 
near  one-third  wider  than  long.  Second  radials  a  little 
smaller  than  the  first,  hexagonal  in  form.  Third  radials 
as  wide  as  the  first,  but  shorter,  pentagonal  or  hexagonal, 
and  each  supporting  on  each  superior  sloping  side  two  bra- 
chial pieces  in  direct  succession,  upon  the  last  of  which 
rest  two  or  three  sei'ies  of  double  alternating  pieces  before 
the  commencement  of  the  free  arms,  making  two  arm 
openings  to  each  ray,  oi"  ten  to  the  entire  series.  Pirst 
anal  piece  wider  and  a  little  shorter  than  the  first  radials, 
supporting  three  smaller  pieces  in  the  next  range,  above 
which  there  are  four  or  five  in  the  third,  and  five  in  the 
fourth  ranges,  A^liich  latter  connect  with  nramerous  very 
small  pieces  forming  and  surrounding  the  little  short  pro- 
lioscidiform  opening.  Eirst  interradials  about  as  large  as 
the  second  radials,  and  bearing  tAvo  smaller  pieces  in  tlie 
second  range,  three  in  the  tliird,  and  two  ov  three  in  the 
fourtli,  \\  ith  a  few  minute  pieces  in  the  latter. 

Aault  a  little  convex,  composed  of  moderate  sized,  con- 
vex or  tuberculiform  pieces,  tlie  largest  aud  most  promi- 
nent of  which  is  in  the  middle,  and  the  others  surrounding- 
it,  Avhile  a  fevr  minute  pieces  arc  intercalated  Ix'tween  aiul 
around  th(i  latter,  particularly  on  the  anal  side.  Anal 
opening  in  a  short,  little  probostidiform  protuberance, 
placed  entirely  beh)A\'  tlie  horizon  of  the  arm  bases,  and 
directed  a  little  obliquely  down-\vard.  Body  plates,  except- 
ing tlie  small  ones,  connected  A\ith  the  opening,  all  rather 
tumid,  and  separated  hy  excavated  sutures,  somewhat  in- 
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dented  :it   the   corners  of  the  plates.     Arms  and  column 
unknown. 

Hitilit  of  body  to  top  of  central  node  of  the  vault,  0.80 
inch  ;  breadth,  0.9(i  inch  ;  hight  to  arm  openings,  0.5S  inch  ; 
do.  to  anal  openini;,  0.38  inch. 

This  sju'iies  is  a])parent]y  most  nearly  allied  to  M.  hreviconiis,  Hall 
(sii.).  Imt  ilifl'ers  in  liavinj;  a  greater  number  of  ranges  of  brachial 
pieees  included  as  a  part  of  the  walls  of  the  body,  and  these  pic-ces 
wider  and  commenciug  as  double  series  farther  down.  Its  oijening  is 
also  placed  decidedly  lower  even  than  the  proposed  species  Act.  minor, 
of  Hall,  being  distinctly  below  the  horizon  of  the  lower  edge  of  the  arm 
openings,  and  nearly  half-way  down  the  side,  measuring  fronr  the  high- 
est part  of  the  Taidt.  Its  larger  vault  pieces,  excepting  the  middle 
ones,  are  also  more  prominent  and  pointed.  Its  body  and  vault  plates 
are  all  much  more  convex,  its  arm  bases  stouter,  its  vault  less  depressed, 
and  its  opening  decidedly  lower  than  in  M.  superJatus,  Hall  (sp.) 

Locality  and  position — Upi^er  Burlington  beds  of  the  Lower  Carbon- 
iferous, at  Burlington,  Iowa.     No.  161  of  3Ir.  Waciismuth's  collection. 


MEGiSTOORmus  (Saococeinus)  Whitei,  Hall. 

PI.  6,  Fig.  1. 

Ardn.  (Megistocrinus)  Whitci,  Hall,  1861.     Jour.  Bost.  Soc.  Nat.  Hist.,  Vol.  7,  p.  271. 

{Burlington  Limestone,  Burlington,  Iowa.    Mr.  Wachbmuth's  collection.) 


Genus  AGAKICOCRINUS,  Troost. 
Agabicookinus  nodosus,  M.  and  W. 

PI.  10,  Kg.  7. 
Agaricocrinus  nodosus,  Meek  and  Wobthen.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1869,  p.  167. 

Body  without  the  arms,  having  a  truncato-suborbicular 
general  outline,  being  convex  above  and  broadly  truncated 
below ;  under  side  moderately  concave  out  to  the  second 
radial  pieces  inclusive.  Base  small,  impressed  deeper  than 
the  general  concavitj^  of  the  under  side,  and  entirely  hidden 
by  the  column.  First  radial  pieces  extending  out  horizon- 
tally from  the  end  of  the  column,   and  exposing  a  Hat  hex- 
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agonal  surface  nearly  twice  as  wide  as  long.  Second 
radials  nearly  as  large  as  tlic  first,  a  little  wider  tlian  long, 
and  presenting  tlic  usual  quadrangular  form.  Third  radials 
tumid,  or  projecting  distinctly  beyond  the  surface  of  the 
second  and  first ;  Avidcr  than  long,  larger  than  the  second, 
and  pentagonal  or  hexagonal  in  form;  each  bearing  on  its 
outer  sl(ii)ing  sides  tM'o  series  of  tumid,  stout  alternating 
brachial  pieces,  directed  horizontally  outward,  and  in  all 
but  the  two  posterior  rays,  forming  the  l)ase  of  two  stout 
arms.  In  the  posterior  rays,  intermediate  brachial  pieces 
are  intercalated  between  the  others  so  as  to  give  origin  in 
each  of  these  rays  to  three  arms,  thus  making  tA\-clYe  arms 
to  the  entire  series. 

Eirst  anal  piec(,^  about  as  wide  as  long,  heptagonal  in  form, 
with  a  flat  surface  entirely  included  within  the  concavity 
of  the  under  side,  supiioi'ting  in  the  next  range  three  pieces, 
which  AIT  longer  than  wide,  and  curve  up  so  as  to  form  a 
part  of  the  outer  wall,  but  are  not  included  within  the 
concavity  of  the  under  surface.  Of  these  the  lateral  two 
have  a  general  oval  outline,  with  eight  or  nine  sides  and  a 
tumid  surface,  while  the  middle  one  is  hexagonal,  moder- 
ately convex,  and  much  narrower  at  the  inner  than  the 
outer  end.  Above  these  arc  three  other  smaller  pieces, 
connecting  with  the  vault.  Eirst  intcrradial  pieces  about 
once  and  a-half  as  long  as  wide,  Avith  nine  sides,  the  inner 
half  being  flat  and  included  within  the  concavity  of  the 
lo^\'er  side,  and  the  outer  tumid.  Connecting  with  the 
outer  end  of  each  of  these  are  two  ehnigatcd  narrow  pieces 
in  the  sec(md  range,  Avhicli  are  usually  tumid  at  the  lower 
end,  and  <'xtcnd  up  l)etw(U'n  the  brachial  pieces,  to  coimect 
Avith  tlie  vault.     ^Vinis  nnknoAvn. 

A'ault  comi)osed  of  irregular,  unequal,  tumid,  larger  and 
smaller  pieces.  Of  the  larger,  more  prominent  pieces,  one 
is  situated  over  each  ray,  and  another  at  iha  middle;  Avhile 
a  sei'ies  of  four  or  fiA'C  sonuMvhat  smaller  pieces  immedi- 
at<'lv  surround  tlie  antei-i((r  and  lateral  mari;ins  of  the  mid- 
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die  one.  The  intermediate  si)iiees  are  occtipird  by  mneli 
smaller  and  less  prominent  pieces.  Opening-  nearly  over 
the  posterior  side,  and  penetrating  a  very  prominent  thick- 
ened ridge,  which  extends  from  the  middle  to  the  anal 
side,  and  is  composed  of  comparatively  large  pieces  for  this 
part. 

Surface  of  all  the  plates,  inclnding  those  of  the  vault, 
regularly  granular.  Oolmnn  of  moderate  size,  round,  and 
composed  near  the  base  of  alternately  thicker  and  thinner 
pieces,  >vith  radiately  striated  surfaces,  and  jjerforated  by  a 
very  small  nearly  rounded  central  canal. 

Hight  of  body  to  top  of  vault,  0.88  inch;  breadth,  includ- 
ing three  brachial  pieces  on  eacli  side,  1.13  inches  ;  breadth 
of  concavity  of  under  side,  0.57  inch;  thickness  of  column, 
0.40  inch;  from  base,  0.17  inch. 

This  species  differs  from  all  the  otlier.'^  yet  known  from  the  Burling- 
ton group,  in  having  three  arms  to  each  posterior  ray.  It  is  most  nearly 
allied  to  A.  hullatn.s.  Hall,  a  single  individual  of  which,  out  of  a  consid- 
erable number  in  Mr.  ^^'A0IIS3IL'TIl's  collection,  has  abnormally  three 
arms  in  one  of  the  posterior  rays,  all  the  others  having  twn  to  each  ray 
all  around.  It  differs  also  from  all  of  these,  however,  as  well  as  from 
the  original  type  now  before  us,  in  having  the  concavity  of  the  under 
side  less  deej),  and  all  the  pieces  surrounding  it  more  tumid,  while  the 
form  and  proportions  of  its  body  pieces  are  dilterent,  its  anal  region 
much  more  protuberant,  and  its  vault  pieces  less  rounded  and  swelled. 
Its  surface  is  also  more  coarsely  graiiidar. 

LocaUti/  and  posilinn — Highest  part  of  the  upper  bed  of  the  Burling- 
ton group,  at  Burlington,  Iowa.  Lower  Carboniferous.  No.  146  of  Mr. 
"Wachsmxjth's  collection. 


Genus  TAXOOKINUS,  Phillips,  1843. 
Taxooeinus  Thiejiei,  Hall  (sp.) 

PI.  4,  rig.  1. 

ForbesiocHnuB  Tliirmei  Hall.    Desc.  Kew  Criii.,  Prelim.  Noti',  p.  8,  1861. 

(A  perfect  specimen  of  tlii.4  beautiful  species,  .sluiwing  the  arni.s  complete  and  abont  five  iucbee 
of  the  column.     Burlington  limestone,  Burlington,  Iowa.     Mr.  Waciismuth's  collection.) 
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(lEXUs  CYATHOCEIXITES,  :\Iiller. 

Cyathoorinites,  Miller,  le-Jl.    Nut.  lli,-.t.  Criiini.l,-ii,  r-  85;  Qm-iisl,  1h:s,5,  Wej;m.  Arcb,  pp.  11,  89.* 

As  propei'ly  re,stiiote(l  tn  true  ty])ical  species,  sncli  as  the  C.  planus^ 
]\Iillei',  and  C.  DUdiiiiiilldris-,  G.  calruratit.s  and  f.  bursa,  Phillips,  the 
m^uis  Ci/atltiivriiiitc's  includes  foiiiis  with  a  more  or  less  globose  (or 
l)erhaps  rarely  obconic)  body,  composed  of  thin  pieces,  which  below  the 
vault  consist  of  the  basal,  subradial  and  tirst  radial  plates,  and  but  a 
single  anal  piece  that  can  be  properly  regarded  as  forming  a  part  of 
the  walls  < if  the  body  below  the  top  of  the  first  radials.  Of  true  inter- 
radials  there  are  apiiareiitly  none.  The  base  consists  of  five  irieces,  all 
normally  of  tlie  same  form,  and  alternating  with  these  there  are  tive 
generally  larger  subradials,  one  of  which,  on  the  anal  side,  differs  in 
form  from  the  others,  being  truncated  above  for  the  snjiport  of  the  only 
anal  piece  inserted  between  two  of  the  first  radials.  Tiie  five  first  radial 
pieces  are  c(.i:iiparatively  large,  and  alternate  with  the  subradials  all 
around. 

The  succeeding  radials  are  all  small,  more  or  less  rciunded,  or  some- 
times angular,  and  always  free,  or  form  no  part  of  the  walls  of  the 
b(.idy,  those  of  (.'acli  ra,y  l.ieing  distinctly  sejiaiated  by  more  or  less  wide 
interradial  spaces.  The  number  of  these  free  jneces  varies  from  two  to 
some  six  or  seven  to  the  ray,  the  number  being  generally  diflerent  in 
the  different  rays  of  the  same  individual.  The  arms  are  slender,  more 
or  less  bifur(;ating  and  rounded,  or  sometimes  angular,  and  always  com- 
posed of  a,  single  series  of  pieces  provided  with  a  dee]i  ambulacral 
furrow  along  the  ventral  or  inner  side,  and  apiiarently  without  ten- 
tacula  (pinnuliB)  along  its  margins.  The  column  is  generally,  if  not 
always  round,  and  pierced  by  a  small  canal,  and  not  divisible  into  five 
sections  longitudinally. 

The  \ault  in  this  genus  is  always  much  depressed,  never  being 
extended  upward  in  the  form  of  a  lun/c  jioriferous  trunk,  or  so-called 
prob(.>scis,  as  w(^  see  in  the  typical  forms  of  I'dtcrioerimts.  It  is  \ery 
rarely  x)iesei  ved  in  the  specimens  as  usually  found,  but  according  to 
Phillips  and  Al'stin's  figures  of  C  planiin  it  would  ajipear  to  be  pro- 
vided with  a  lateral  proboscis,  or  more  properly,  as  we  think,  anal 
tube,  and  an  apparent  central  oral  aperture.  From  si)ecimens  of  C. 
iniilixiceiis  and  G.  lotrcimis,  however,  which  we  ha^'e  had  an  oppor- 
tunity to  exaiiiiiie  in  Mr.  Waohsjititii'.s  collection,  and  have  descailji^d 
in  another  place,  we  are  satisfied  that  in  these  species  at  least,  which 
a]>pear  to  be  tyjiieal  exam]iles  of  the  geims,  tlie  apparent  central  open- 
ing is  closed  \>y  vault  pieces  in  perfect  specimens.    These  central  pieces, 

*  For  H  couilili'tc  .syiiiujyiiiy  (iT  tliitt  H(-ims,  .yi'c  \'ol.  II,  p.  175  ol'  tlir.si.-.  lU-liort^. 
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however,  are  uiore  liable  to  lie  reiiioxcil  l>y  any  accident  than  the  five 
lai\ner,  surroimrliiig-  pieces,  ItecMiusc  the  latter  are  ii)(»)-e,  ilceiiiy  inserted, 
in  order  to  permit  the  five  rather  large  ambulaeral  canals  extending 
inward  from  the  arm-bases  to  pass  orer  them,  or  rather  along  the  upper 
side  oftlie  sutures  between  them,  while  these  furrows  pass  in  under  the 
pieces  forming  the  eeuter  of  the  vault,  \vhich  are  consequently  less  flrnily 
fixed. 

As  we  have  not  had  an  opportunity  to  examine  the  original  tyincal 
specimens  of  C.  jj/<(U((.v,  figured  by  Phillips  and  Austin,  we  of  course 
cannot  assert  positively  that  the  vault  of  these  types  was  constructed 
lilie  that  of  tlie  Iowa  species  we  have  described,  but  we  are  strongly 
incHued  to  believe  such  was  really  the  case,  and  that  the  apparent  cen- 
tral opening  A^as  closed  by  vault  pieces  when  the  specimeu  was  entire. 

Of  the  Americau  species  presenting,  so  far  as  known,  the  characters 
of  this  geuus  as  properly  restricted,  the  following  examples  may  be 
mentioned,  though  the  vault  of  only  the  first  two  of  these  species  is  yet 
known  to  us,  viz:  C  malracciis,  Hall,  C.  loiccnsis,  Owen  and  Shumard, 
C.  fPoteriocriniis J  Barrisi,  G.  pimiiiaJis,  G.  lamellosuSj  G.  divarlcatus 
and  G.  rotunddtn.s,  Hall;  also  G.  Saffordi,  and  perhaps  G.  Farleyi,  M. 
and  W.,  and  G.  rirjidus,  White. 


CTATH0CRRI]:fU8   SCUIiPTILIS,    Hall. 

PI.  4,  Fig.  5. 

Oyatkocrinus  sculptilis,  Hall,    Sapp.  G-eol.  of  Iowa,  p.  59. 

{Burlington  limestone,  Burlington,  Iowa. 


Oyathoceinites  tragilis,  M.  and  W. 

PI.  2,  Fig.  14. 
Cyaf'ocrinites  fragilU,  Meek  and  Wokthen.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1868,  p.  237. 

Body  subsptiseroidal,  a  little  oblique,  rather  regularly 
rounded  to  the  column  below,  from  near  the  middle,  and  a 
little  contracted  above,  composed  of  remarkably  tliin  plates. 
Facet  for  the  attacbment  of  the  column  not  excavated,  and 
very  small.  Base  having  the  form  of  a  very  shallow,  sub- 
pentagonal  basin ;  basal  pieces  with  a  general  subquadrangu- 
lar  form,  but  really  pentagonal  from  the  slight  truncation  of 
their  smaller  inner  ends  at  their  connection  Avith  column. 
Subradial  pieces  comparatively  large,  hexagonal,  excepting 
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the  one  on  the  anal  side,  which  is  larger  than  the  others,  and 
heptagoual  in  outline.  First  radial  pieces  rather  smaller 
than  the  hirucst  subradials,  somewhat  wider  than  high, 
with  a  general  suhpentagonal  form  ;  all  strongly  incurved 
ahovc  hetwecn  the  free  radials  ;  facet  for  the  rece])ti<ni  of 
tlie  scc<md  radials  about  one-third  tlu'  hieadth  of  the  tirst 
I'adials,  and  rather  deeply  excayatcd.  Anal  piece  I'atlier 
smaller  than  the  first  radials,  longer  than  wide,  iri-egularly 
licxagonal,  and  supportinii  the  oiiter  side  of  the  Aentral 
tube  (proboscis),  which,  like  the  body,  is  composed  of  very 
thin  plates.  Second  (lirs1  free)  radials  yery  small,  shorl, 
and  m)t  always  extending  entirely  across  the  cxca.yation 
for  their  reception;  succeeding  radials,  excepting  the  last, 
quadrangular,  as  yiewed  on  the  outside,  about  twice  as 
wide  as  lone,  and  abruptly  rounded  or  subangidar  on  the 
outside;  last  one  pentagonal,  and  generally  a  little  longer 
than  the  others.  Of  these  free  radials  four  may  be  counted 
in  one  of  the  posterior  rays,  six  in  the  other,  three  in  on(^ 
of  the  lateral  rays,  and  seven  in  the  anterior  ray. 

^Vrms  at  their  origin  on  the  last  radials  rather  diyergent, 
and  in  oik^  of  the  posterior  rays  seen  to  bifurcate  on  the 
sixth  i)iecc,  above  which  one  of  the  divisions  can  be  traced 
to  the  sixtli  i)iece  without  further  bifurcation,  though  there 
are  pndial)ly  other  divisions  beyond;  arm  ])icces  about  as 
long  as  wide,  and,  like  those  of  the  free  radials,  all  deeper 
than  wide,  and  profoundly  grooved  within  for  the  reec])- 
tion  of  the  ambulacral  oi'gans.  Surface  smooth  or  only 
very  finely  granular. 

Hight  of  body,  0.50  inch.;  greatesi  breadth  of  same, 
about  O.Tf)  inch. 

Ti)iN  species  is  reliiled  Id  C.  rotinirliitKx,  Hall,  but  not  only  dift'ers  in 
liaviuj^-  its  free  I'lidial  seiies  inueli  stouter  (judj^iiiy  lioin  the  facets  for 
tlreir  reeejitioii  in  tlie,  tyiiical  siieeimens  of  that  species  now  before  us), 
hat  in  lia\ing  all  of  its  Imdy  ])lates  very  decidedly  thinner,  while  its 
fijst  radials  also  ditfer  in  curving  strongly  inward,  between  the  bases 
of  the  free  rays.     It  likewise  comes  from  the  lower  divisiim  of  the  Bur- 
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lingtou  beils,  while  the  nitiindatu.s  came  IVoiu  tlie  upper,  and  it  haw 
been  found  that  scarcely  any  of  the  s]iecies  are  (•(Hiiiuon  to  those  two 
horizons. 

Locality  ami  jxisitian — ilurliiiiiton,   Iciwa  ;  lower  part  of  Burlington. 
Limestone.     Mv.  ^^'Al■IIS5I^'■|■l^s  collei'tioii. 


Cyathocimnites  te^'uii)a<tyli:s,  M.  uiid  ^V. 

PI.  '3,  Fig.  15. 
Cyathucrinite^  tenuUlactifluy,  ilEKK  and  A\'orthe.\.    PruL-ued.  Acad.  Nat.  Sci.,  Phila.,  1868,  p.  ^;ld. 

Body,  exclusive  of  the  free  rays,  deeply  ciip-sliaped, 
rounded  below,  composed  of  moderately  thick  plates  for  a 
true  Cyatlioerimifi.  Column  comparatively  rather  stout, 
composed  near  tlie  hase  of  alternately  thin  and  somewliat 
thicker  pieces,  the  latter  of  whicli  project  a  little,  and  seem 
to  show  a  slight  tendency  t(»  l)Ccome  minutely  nodular; 
central  canal  distinctly  x'<^'i'tapetalous  in  the  form  of  its 
cross  section.  Base  unknown,  (being  accidentally  shoved 
into  the  body  ^\Hh.  the  end  of  the  column  in  the  specimen 
studied).  Subradials  of  moderate  size,  those  seen  hexago- 
nal. First  radials  somewhat  larger  than  the  subradials,  a 
little  wider  than  long,  with  a  general  subpentagonal  form; 
facet  for  the  reception  of  the  second  radials  about  one-thii-d 
as  wide  as  the  upper  side  of  the  plate,  and  exca\'ated  about 
one-third  of  the  way  down.  Second  radial  pieces  very 
small,  wider  than  long,  and  with  the  succeeding  radials 
curving  outward.  Third  radial  in  one  of  the  rays  nearly 
as  long  as  ^\'ide,  expanded  above  and  contracted  below,  and 
in  this  ray  surmounted  )>y  a  fourth,  Avhich,  like  the  third 
in  each  of  the  only  U\u  other  rays  seen,  is  a  triangular 
axillary  piece,  on  which  the  arms  rest,  the  upper  angle 
being  acute,  and  so  produced  as  entirely  to  separate  the 
arm  bases,  while  the  lateral  slopes,  on  which  the  arms  rest, 
are  distinctly  concave.     Anal  i)iece  u^nknown. 

Arms  distinctly   divergent  at  their  origin  on  the  last 
radials,  as  well  as  at  their  siu'.ceeding  bifurcations,  dividing 
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on  the  tliird  piece  in  two  of  tlie  rays  seen,  and  on  tlie 
fonrth  in  another,  the  pieces  heinii  rounded,  nearly  as  Tfide 
as  long,  souieAvhat  constricted  in  the  middle,  and  a  little 
dilated  at  their  npper  ends,  while  all  of  the  axillary  pieces 
at  the  A  arious  bifurcations  have  much  the  same  form  as 
the  last  free  radials.  Beyond  the  hrst  bifurcations  men- 
tioned, above  the  last  free  radials,  several  of  the  arms  are 
seen  to  bifurcate  again  on  the  tlfth  piece  and  twice  to  three 
times  more  at  various  distances  above,  while  they  all  uradu- 
ally  decrease  in  thickness  with  each  bifurcation  until  they 
become  miich  attenuated,  though  the  pieces  of  which  they 
are  composed  maintain  their  length  to  sueli  a  degree  that 
those  of  the  smaller  divisions  are  nearly  t^  ice  as  long  as 
wide. 

Surface  of  body  plates  slightly  beveled  at  tlie  sutures, 
and  more  or  less  roughened  l)y  small  ridges  or  nodes,  which 
on  the  subradial  ])ieces  present  the  appearance  of  nearly 
continuous,  radiating,  somewhat  nodulous  ridges,  while 
those  of  tlie  first  radials  have  more  the  cluu'acter  of  irregu- 
larly disposed  nodes. 

Length  of  the  body  l)elow  the  top  of  first  radial  pieces, 
0.40  inch  ;  breadth  of  same  about  0.64  inch  ;  length  of  arms 
from  their  origin  on  the  last  radials  at  least  2  inches,  and 
perhaps  a  little  more. 

This  s[ierir.s  seems  to  lie  more  nearly  allied  to  sjieeimens  in  ]\Ir. 
AVaciismutu's  collection  that  have  been  identified  with  Poteritivr'uim 
Hitrri.^i,  Hall,  than  to  any  other  torm  with  ■\\hieli  we.  are  acquainted. 
Itditfers  entirely,  however,  in  its  sculpturing-,  tliat  species  liaviug-  its 
body  plates  marked  with  uuuicrons,  rather  tine,  thread-like,  radiating 
costa'.  The  arms,  liowever,  are  uunr  similai'  to  those  of  our  species, 
though  they  are  rather  stouter  below  in  the  latter. 

We  have  not  had  an  opportunity  to  see  the  type  of  Fotcriocrinus 
JUirrixl,  but  the  form  in  :Mr.  \VACHS3[tTTU's  collection,  referred  to  that 
S[)ecies  by  all  the  Burlington  geologists,  is  a  true  Vyntluivylniis,  or  more 
piojierly  CijaHincriiiitvx. 

Ltiailify  (iikI  ponilioH — Lower  division  of  the  Burlington  beds  (Lower 
Carboniferous)  at  Burlington,  Iowa.     Mr.  Wachsmi-'I'u's  collection. 
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Geisus  POTERIOCEINITES,  Miller. 

POTEKIOCBINITESi    PKRrLEXUS,    M.    and    W. 

PI.  a,  Fig.  12. 
roli-riucriitilcs  9  perpleTiis,  IIeek  ajid  Wokthen.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1669,  p.  138. 

Body  small,  somewhat  cup-sliaped,  witli  sides  a  little 
expanding  aboye  and  rounding  to  tlie  column  below;  liight 
to  top  of  first  radial  pieces  more  than  half  the  breadth  at 
the  same  point.  Base  small,  much  depressed,  or  nearly 
flat,  with  a  pentagonal  outline.  Subradial  pieces  each 
nearly  as  large  as  the  whole  base,  about  as  Avide  as  long, 
three  hexagonal  and  two  heptagonal  (counting  a  very  ob- 
tuse angle  at  the  middle  of  the  base  of  each.)  Eirst  radials 
nearly  twice  as  large  as  the  subradial  jjieces,  and  propor- 
tionally wider,  pentagonal  in  form,  and  each  with  a  mod- 
erately deep,  rounded  sinus,  rather  more  than  half  the 
breadth  of  its  upper  margin,  for  the  reception  of  the  suc- 
ceeding radials.  Anal  pieces  presenting  the  usual  arrange- 
ment of  a  double  alternating  series,  the  lowest  being  partly 
under  one  side  of  the  first  radial  on  the  right,  Avhile  the 
next  on  the  left  of  this  rests  on  the  truncated  upper  edge 
of  one  of  the  subradials,  and  these  connect  with  others  above, 
that  form  the  base  of  the  proboscidiform  a  cntral  extension. 
Second  radials  ^ery  small  and  short,  or  scaixely  more  than 
filling  the  sinuses  in  the  first.  Third  radials  nearly  as  wide 
as  long,  quadrangular,  and  only  about  half  as  Avide  as  the 
first  radials.  Eourth  radials  a  little  larger  than  the  third, 
pentagonal  in  form,  and  supporting  the  arms  on  their  su- 
perior sloping  sides. 

Arms  slender,  rounded  and  proportionally  long,  bifur- 
cating first  above  the  last  radial,  generally  on  the  third  or 
fourth  piece,  above  which  each  of  the  subdivisions  bifur- 
cate again  several  times.  Arm  pieces  generally  about  as 
wide  as  long,  and  not  wedge-shaped. 

Proboscidiform  extension  at  least  half  (and  perhaps  more 
than  half)  as  long  as  the  arms,  entirely  lateral,  and  not 
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more  tlian  half  as  wide  as  tlic  body,  beloA\-;  apparently  some- 
"wliat  thicker  aljove.  Body  ]>]atcs  not  convex,  biTt  merely 
granular,  and  joined  by  (dose-fitting  sutures.  CV)lumn 
slender,  ronnd,  and  composed  of  nearly  e([ually  moderately 
thick  pieces,  near  the  base. 

Hight   to    top    of  first    radial  pieces,   abont  0.15  inch; 
breadtli,  0.21  iiuh  ;  lenyfli  of  arms,  abont  0.!).")  inch. 

Tbis  is  one  of  tliose  lew  iiitcriiiediatc  tyjies  sucL  as  we.  occasioiiallj' 
meet  with  in  various  dc]iaitniriits  of  >>'atui'al  History,  when  extensive 
eolk'Ctious  can  be  studied — couui.'ctini;',  or  standiui;',  as  it  weic,  inter- 
mediate l)(;t\veen  two  genera.  Tliat  is  to  say,  it  eoiuljines  some  of  tlie 
characters  usually  }e.uarded  as  Itelongiiiu  espeeially  to  Poferiovrinites, 
with  others  equally  eharaeteristie  of  CtjutlKicrinifcK.  Its  bod.v  has  much 
the  usual  form  of  Cy<ifli(icrinites,  with  the  double  alternating  series  of 
anal  pieees  ])recisely  as  we  see  in  I'ofcriocrhdh-s.  On  the  other  hand,  it 
lias  the  narrow,  decidedly  lateral  prolioseidiform  ventral  extcirsion  of 
('y/dhocrinifi's,  and  might,  with  almost  equal  proiiriety,  as  far  as  we  yet 
know,  be  called  Cij«fhi>ci'iiiiten  i'  pcrplcxiix.  The  <'xistenee  of  such  a  tyjie 
would,  in  the  estinnxtion  of  some  naturalists,  be  regarded  as  a  suftieient 
I'eason  for  uniting  tlie  genera  I'oti  riorriiiites  and  Vyafhacriiiiten.  lii  this 
opinion,  Iidw  e\er,  we  eaiinot  (;<iueur,  for  we  belie\'e,  that  if  all  the  genera 
thus  eonneeted  by  a.  few  oliscui'e  forms  were  united,  it  would  bi^  found 
impossible  to  fix  any  limits  whate^'er  to  such  gronjis,  witli  all  the  extinet 
tjijes  before  us.  l'ossil.)ly  eliaraeters  may  be  found,  ho^\e\-er,  warrant- 
ing the  establishment  of  a  new  genus  for  sueli  forms. 

Speeili(.'ally,  tliis  little  <'rinoi<l  seems  to  be  most  nearly  allied  to  our 
Cyiiiliovriinis  1'  niiirmis,  but  it  differs  in  tln^  number  and  arrangement 
of  its  anal  pieees,  a«  well  as  in  having  its  arm  pieees  scarcely  (uie-half 
as  long  iu  jjropoition  to  thickness. 

Lor/iliii/  mid  2>i"'Hi'iii — flower  part  Burlington  gronii  of  the  Lower 
<'arl)oniferous,  Burlington,  Iowa.  Xo.  -!(J4  of  ."Mr.  AYACiiSMUTifs  eol- 
leetiou. 
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SuiKiEMs  SC^APHIOORTNUS,  Hall. 

SCAI'HIOCKIMS   DKl.lCATl  s,    M.  and  ^^^ 

I'l.  1,  KiK. :.. 

Sriijiliincniiiie  th-Iicatiii,,  Mkek  ami   WdUTHISN.     ]'r(nec'(l.  Aiiiil.  Xiit.  St-i.,  I'bila.,  1BC9,  p.  144, 

Body  very  small,  somewhat  cniy-sliapecl,  once  and  a-lialf 
as  wide  as  tlie  liii^lit  to  the  top  of  the  first  radials  ;  sides 
expandinii'  rapidly  upward  from  al)out  the  middle  of  the 
subradialsto  the  top  of  tlic  first  radial  pieces,  and  romidiiii; 
under  to  the  column  beloAv.  Base  vei-y  small,  and  nearly 
hidden  hy  the  column,  pentagonal  in  !j,eiieral  outline.  Basal 
pieces  auerely  appearing  as  minute  trigonal  facets  around 
the  top  of  the  column,  and  curving  upward  a  little  at  the 
extremity.  Subradial  pieces  of  comparatively  ratlier  large 
size,  three  or  four  of  them  hexagonal  (counting  a  very 
obtuse  angle  at  the  middle  of  the  under  side),  and  one  or 
two  heptagonal.  First  radial  pieces  of  about  the  size  of 
the  subradials,  but  shorter  and  ^vid<■r,  and  all  pentagonal 
in  form  ;  facet  of  each  for  the  reception  of  the  second 
radials  not  occupying  the  entire  breadth  above,  and  sloping 
outward.  Second  radials  full  twice  as  long  as  wide,  measur- 
ing the  l)readth  at  the  widest  ])art  of  the  lower  end  ;  slender 
and  rounded  in  the  middle,  and  enlarged  at  the  ends,  par- 
ticularly below ;  each  supporting  two  arms  on  their  upper 
sloping  sides. 

Anal  plates  arranged  in  a  double  alternating  series,  ex- 
actly as  in  the  last  described  species.  Arms  slender, 
rounded,  and  comj)osed  of  joints,  the  lower  Of  which  are 
about  twice  as  long  as  wide,  but  those  above  gradually 
growing"  shorter,  until  they  become  scarcely  longer  than 
Avide,  on  the  longer  side ;  and  owing  to  their  oblique  ar- 
rangement and  projections  for  the  support  of  the  pinnuhe, 
](resenting  a  zigzag  appearance.  At  least  one  of  the  pos- 
terior arms  seen  to  bifurcate  on  the  seventh  piece.     Pinnulae 
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I'omidcd,  coinparatively  ratlier  stout,  composed  of  joints 
tAvo  or  three  times  as  louii  as  wide,  and  owing  to  tlie  length 
of  the  arm-pieces,  \vidcly  separated  from  each  other.  Col- 
umn of  moderate  thickness,  and  apparently  showing  a  ten- 
dency to  assume  a  pentagonal  outline  near  the  base. 

Hight  of  body  to  the  top  of  first  radial  pieces,  0.10  inch  ; 
breadth  of  do.,  0.15  inch;  length  of  arms,  about  0.75  inch. 

This  very  delicate  little  sjieries  is  iiean^st  like  that  we  Inn-e  already 
descvibed  iiiider  tlic  name  S-  ikiidik,  but  will  Ik:'  readily  distiu.u'uished  Ijy 
its  mueh  mure  slender  secDud  radial  pieces  and  arms.  This  narrowness 
of  theseciiiid  radials  eanses  the  intervening  spaces  to  be  wider  than  the 
second  ladial  pieces  themselves  ;  while  in  the  (S*.  iinnns  these  pieces  are 
so  wide  as  t(.)  be  in  contact  with  eaidi  other  all  around,  excepting  on  the 
anal  side.  These  ditt'erences  give  to  each  of  these  two  forms  more 
strongly  marked  di8tincti^  (.■  features  than  would  probablj'  be  apparent 
from  merely  reading  the  descriptions  without  seeing  the  fossils  them- 
selves. 

LomlHy  awl  position — Upper  division  of  the  Burlington  group,  at  Bur- 
lington, Iowa.  Lower  Carboniferous.  Xo.  l."J7  of  Mr.  AVAcnsiiuxii's 
collection. 


ScAriiiocraxus  Clio,  M.  and  W. 

PI.  1,  Fig.  10. 
SrnpInf>i:nni'S  Clio,  Mef.k  and  Wortii|':n.    Prnrer-d.  ,Vc;ul.  Xat.  Si-i.,  Phila.,  1809,  p.  14.I. 

Body  inversely  sul)canipanulate,  somewhat  truncated  or 
more  or  less  rounded  to  the  column  below,  and  a  little  ex- 
panded at  the  top  of  tlie  first  radials,  where  it  is  nearly 
twice  as  wide  as  high.  IJasc  very  small,  or  almo.st  entirely 
hidden  by  the  column,  not  projecting  below  the  horizon  of 
the  next  range  of  i)ieces.  Subradial  pieces  slightly  tumid, 
and  owing  to  the  small  size  of  the  base  forming  most  of 
the  under  side,  as  Avell  as  half  of  the  bight  of  the  body,  a 
little  longer  than  wide,  and  all  (excepting  probably  one  or 
two  not  seen  on  the  anal  shle)  presenting  a  general  pentag- 
onal outline,  there  being  no  visible  angle  at  the  middle  of 
the  under  side  in  any  of  them.      First  i-adials  larger  than 
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the  subradials,  Avider  than  lou^-,  pentagonal  in  form,  and 
rounded  or  convox  on  the  outer  side  ahove.  Second  nidials 
short,  transversely  oblong,  or  about  twice  as  wide  as  long, 
and  all  roimded  on  the  outer  side.  Third  radials  (in  four 
of  the  rays  seen)  somewhat  longer  than  the  second,  pen- 
tagonal in  form,  but  with  their  lateral  margins  so  short  as 
to  appear  nearly  trigonal;  supporting  the  arms  on  their 
superior  sloping  sides.     Anal  pieces  unknoAvn. 

Arms  round,  rather  slender,  and  after  their  origin  on  the 
third  primary  radials,  bifurcating  on  the  seventh,  ninth  or 
elcAenth  pieces  in  the  different  arms  seen,  and  beyond  this, 
one  arm  is  observed  to  bifurcate  on  the  nineteenth  piece 
above ;  all  composed  of  slightly  wedge-formed  pieces,  a 
little  wider  than  long. 

Proboscis  (so-called),  as  observed  nearly  flattened  by 
pressure,  tAvo-thirds  as  wide  as  the  body,  and  about  four- 
fifths  as  long  as  the  arms ;  not  expanded  at  the  summit ; 
composed  of  moderate  sized  hexagonal  pieces  indented 
(and  probably  perforated)  at  the  corners.  Column  sub- 
pentagonal  near  the  base,  where  it  is  composed  of  alter- 
nately thicker  and  thinner  pieces,  Avith  a  small  apparently 
pentagonal  canal. 

Hight  of  body  to  top  of  first  radials,  0.20  inch;  breadth, 
about  0.40  inch;  length  of  arms,  about  2.10  inches.  Length 
of  proboscis  above  first  radials,  1.70  inches;  thickness  of 
column  at  its  connection  with  the  base,  0.15  inch. 

(  This  species  is  related  to  such  forms  as  8.  carinatus  and  ;iS'.  dichotomns, 
Hall;  8.  rn.stinis,  White,  and  iS'.  Wcwhsmuthi,  M.  and  W.,  but  differs 
fioui  them  all  too  cleaily  to  rentier  a  comparison  necessary. 

Locality  and  position — Upper  division  of  the  Burlington  group,  at 
Burlington,  Iowa.  Lower  Garljoniferous.  No.  295  of  Mr.  Waohsmtjth's 
collection. 
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SoAPHiooKiNus  NOTABiLis,  M.  and  W. 

PL  1,  Fig.  a. 
iSraplnnrriiiu,'^  noMbilis,  ilEKK  and  'WORTHEN.    Proceed.  Acad  Nat.  Sci.,  Phila.,  1869,  p.HS 

Body  large,  obconic,  <>r  expanding  gradually  from  the 
cohimn  to  the  middle  of  the  first  radials,  at  Avhich  point 
these  pieces  are  protuberant,  so  as  to  give  the  general  out- 
line (as  seen  in  a  side  view)  a  tendency  towards  an  inverted 
bell-shape.  Base  of  a  deep  cnp-form,  less  than  t\\'ice  as 
wide  at  the  to^)  as  the  hight,  or  about  one-third  as  high  as 
the  l)ody  to  the  top  of  the  tirst  radials.  Basal  pieces  higher 
than  Avide,  and  pentaiional  in  form,  the  lateral  margins 
being  longest.  Subradial  pieces  nearly  twice  as  long  as 
the  l)asal,  hexagonal  in  form,  excepting  the  two  on  the  anal 
side,  Avliich  ai-e  heptagonal.  Pirst  radials  somewhat  larger 
than  the  subradial  pieces,  slightly  wider  than  long,  pen- 
tagonal in  form,  and  each  provided  with  a  very  profound 
sinus  for  the  r(>ceptiou  of  the  second  radials,  more  than 
one-third  as  v^ide  as  its  upper  edge,  and  extending  about 
half  y  ay  down  its  outer  side.  Second  radial  pieces  com- 
paratively very  small,  or  about  one-third  as  large  as  the 
tirst;  pentagonal  in  form,  about  as  wide  as  long,  rounded 
on  the  outer  side,  and  so  deeply  inserted  in  the  sinus  of 
the  first  radials  on  a  kind  of  shoulder-like  projection,  that 
their  mesial  angle  above  scarcely  rises  beyond  the  upper 
margins  of  the  first  radials,  each  supporting  two  arms  on 
its  superior  sloping  sides,  and  separated  from  that  of  the 
next  ray  on  each  side,  by  an  interradial  space  of  about  once 
and  a  half  its  own  breadtli.  Anal  plates  two  and  about 
half  of  the  third,  included  as  a  part  of  the  walls  of  the 
body,  hexagonal  in  form,  and  having  the  usual  arrange- 
ment of  those  JPoteriocriytites,  in  a  double,  vertical,  alternat- 
ing s<Ties. 

Arms  very  long,  slender  and  rounded;  one  of  them  seen 
to  bifurcate  first  on  the  sixth,  two  others  on  the  eighth, 
and  another  on  ihc  tenth  piece,  above  the  second  radials. 
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Beyond  those  bifureatious,  it  is  evident  from  tlie  nimilxu- 
of  slender  branelies  seen  that  tlierc  nuist  be  other  subdi- 
visions, but  the  speeimen  is  not  in  a  condition  to  show  the 
details  of  the  bifureations.  Arm  pieces  generally  longer 
on  the  longer  side  than  Avide,  but  not  arranged  in  zigzag; 
the  first  Uvo  of  each  arm  t^vice  as  long  as  wide,  and  some- 
what contracted  around  the  middle.  Proboscidiform  ex- 
tension yeiy  long,  or  nearly  or  quite  equaling  the  length 
of  the  arms,  and  somewhat  narrowed  at  the  extremity. 

Surface  of  the  first  radial  plates  strengthened  by  prom- 
inent, rounded,  radiating  cost*,  two  of  which  diverge  down- 
ward from  the  mesial  prominence  under  the  sinus  for  the 
second  radials,  to  connect  with  otliei-s  on  the  sulu'adials,  so 
as  to  inclose  profound  triangular  pits  at  the  upper  corners 
of  the  latter;  while  two  simihir  ridges  run  laterally  on  each 
side  of  the  sinus,  parallel  to  the  upper  margin,  to  connect 
with  those  similarly  situated  on  each  adjacent  first  radial. 
On  each  subradial  the  ridge  extending  down  the  middle 
widens,  and  becomes  nearly  obsolete  at  the  base,  where  it 
connects  with  several  slender  lines  that  continue  on  doA\'n, 
converging  toward  the  lower  part  of  eacli  basal  piece ;  there 
being  no  pits  or  impressions  at  the  meeting  of  the  corners 
of  til e  basal  and  subradial  pieces. 

Hight  of  body  to  the  top  of  the  tirst  radial  0.0(3  inch; 
breadth  across  at  the  most  j)rotuberant  part  <^)f  the  first 
radials,  about  1  inch;  length  of  arms  from  their  origin  on 
the  second  radials,  about  4  inches ;  length  of  proboscidi- 
form central  extension,  3.85  inches. 

This  fine  species  departs  veiy  widely  from  the  typical  forms  of  tScuphi- 
ocrhin.s  in  its  large  size,  obcoiiic  body,  strongly  costate  body  plates,  long 
bifurcating  arms,  and  particularly  in  haviiig  its  second  radial  pieces  so 
narrow,  in  proportion  to  the  first,  as  to  be  separated  from  each  othei'  by 
interradial  spaces  wider  than  the  second  radial  pieces  themselves.  Its 
anal  series,  although  including  more  pieces  than  we  see  in  the  typical 
Scaphiocrinus  (being  like  that  of  I'otvnocrinites  proper),  does  not  differ 
from  that  of  a  large  proportion  of  the  species  usually  included  in  Scaphi- 
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oerinu.s,  with  wliich  the. species  agrees  in  having  only  two  radial  pieces 
to  eaeh  ray. 

Speeificaliy  it  is  relateil  to  such  forms  as  <U/afJi<>nii(us  vuwropleuras, 
Hal],  and  Potcriocrinufi  ohiineus,  White;  l)nt  it  differs  too  widely  from 
these  and  all  other  similar  forms  known  to  us  to  render  a  comparison 
necessary.  C'l/idhocrinus  indcnijilcunin  was  described  from  a  specimen 
not  showing  either  the  anal  pieces  or  second  radials,  or  the  arms.  ilr. 
Waciismuth  has  specimens,  however,  showing  that  it  has  several  anal 
])ieees,  and  two  radials  to  each  ray.  lie  also  has  specimens  of  the  P. 
obuncun  (which  was  also  described  from  a  specimen  not  showing  the 
arms  and  secDnd  radials),  indicating  that  it  agrees  in  these  characters 
with  ,Sc(q}hiocri)ni.s.  It  is  possilile  such  species  should  form  a  separate 
section  or  subordinate  group. 

Locality  and  pa-vtion — Lower  division  of  the  Burliiigtoit  group,  Bur- 
lington, Iowa.  Lower  Carboniferous.  No.  303  of  Mr.  Wachsmuth's 
collection. 


ScAPHiocKixis  Kri>is,  M.  and  W. 

P).  1,  Kg.  1. 
Scaphiocrinus  riidis,  Meek  and  Wohtiiex.    I'n.teL-d.  Acad.  Xat.  SiJ..  Phila.,  1869,  p.  139. 

Body  mucli  d('j)i-essed,  about  four  times  as  wide  as  liiiili, 
flat  or  a  little  concaye  below,  tlie  flattened  part  including 
the  basal,  subradial,  and  about  lialf  the  length  of  the  first 
radial  pieces.  Base  very  small,  a  little  impressed,  and  en- 
tirely hidden  by  the  column.  Subradial  pieces  of  moderate 
size,  extending  out  horizo], tally  from  t3?e  column;  the  one 
on  the  anal  side,  however,  curving  up  distinctly,  and  the 
others  slightly,  at  the  ends ;  all  flat,  excepting  the  curva- 
ture mentioned,  and  pentagonal  in  outline  (the  superior 
angle  being  rather  salicnit),  excepting  the  one  on  the  anal 
side,  Avhicli  is  liexagonal,  l)eing  truncated  above  for  the  I'c- 
ception  of  the  anal  piece.  Pirst  radial  pieces  three  or  four 
times  as  large  as  the  subradials,  tw  ice  as  ^\  ide  as  long,  very 
tumid  in  the  middle,  and  pentagonal  in  form,  the  lateral 
margins  being  longer  tlian  tlu?  inferior,  and  tlie  su^ierior 
one  straight,  and  equaling  the  entire  breadth.  Second  ra- 
dial pieces  (»f  aliout  the  same  size  as  the  first,  which  tlu>y 
equal  in  breadth  beloAv^  though  they  are  a  little  longer,  and 
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proportionally  narroAver  above,  and  have  each  a  strong  angle 
doAvn  tlie  middle  of  the  onter  side ;  all  pentagonal  in  out- 
line (excepting  the  anterior  one,  which  is  quadrangular), 
tlie  superior  angle  being  salient,  each  suppoi'ting  Uvo  arms 
on  the  superior  sloping  sides,  excepting  the  anterior  one, 
Avhicli  bears  but  a  single  arm. 

Of  anal  pieces  one  only  is  included  as  a  part  of  the  walls 
of  the  body,  and  this  one  rests  upon  the  upper  truncated 
edge  of  the  largest  curved  subradial,  and  connects  on  each 
side  Avith  a  first  radial.     Succeeding  anals  unknown. 

Arms  moderately  strong,  simple,  angular  on  the  dorsal 
side,  and  composed  of  short  wedge-shaped  pieces,  alternately 
projecting  out  laterally  on  each  side,  in  the  form  of  spine- 
like processes.  Column  small,  round,  and  composed  near 
the  base  of  pieces  of  moderate  thickness,  with  each  a  pro- 
jecting ridge  around  its  middle,  and  perforated  l»y  a  minute 
round  canal.  Sutures  between  the  first  and  second  radial 
pieces  widely  gaping  when  the  arms  are  folded  iip  A'crti- 
cally. 

Hight  of  1)ody,  O.OS  inch  to  top  of  first  radials;  breadth, 
0.33  inch;  length  of  remaining  portions  of  arms,  about  0.85 
inch ;  thickness  of  column  at  base,  0.17  inch. 

This  belong's  to  tlie  typical  section  of  Scaphincriinis,  as  it  lias  but  a 
single  anal  piece  iucluded  as  a  part  of  the  body,  and  all  its  arms  aie 
simple.  Si)ecilically  it  appears  to  be  most  nearly  allied  to  <S'.  spiiiohni- 
(■hi(t1)is,  Hall  (Bost.  Joni-.  Nat.  Hist.,  vol.  vii,  p.  .■>()(>),  but  (lifters  in  hav- 
ing its  body  much  depressed,  more  flattened  below,  and  its  base  is  so 
much  smaller  as  to  be  entirely  hidden  by  the  column,  instead  of  pro- 
jecting out  around  it.  Its  subradial  pieces  also  differ  in  not  being  more 
elevated  than  the  others,  nor  impressed  at  the  angles.  The  arms  in  the 
specimen  from  which  our  description  was  drawn  up,  are  not  (juite  com- 
plete at  their  ends,  though  from  a  slight  tapering,  and  appearance  of  a 
tendency  to  curve  together  toward  their  extremities,  it  seems  to  be 
quite  i>robablc  that  they  were  not  more  than  an  inch  in  length,  while 
those  of  the  species  sjnnobrachidtus  are  said  to  be  about  three  inches  in 
length,  in  the  original  specimen,  and  still  imperfect  at  the  ends. 

Locality  and  position — Ii])per  division  of  the  Burlington  group,  Bur- 
lington, Iowa.  Lower  Carboniferous.  Xo.  27.1  of  3Ir.  WACiis^n'rH's 
collection. 
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ScAPHioCRiNUS  peniciIjLUS,  M.  and  W. 

PI.  2,  Jig.  7. 
Scaphiomnus  peniallus,  Meek  and  "Woethen.    Proceed.  Ar.ad.  If  at.  Sci.,  Pliila.,  1869,  p.  142. 

Body  small,    someAvhat    basin-sliaped,    or    about    tliree 
times  as  wide  as  tlie  liight  to  the  top  of  the  first    radial 
pieces,   trmieated,   and  a  little   concave  below.     Base  very 
small,  and  nearly  or  quite  hidden  by  the  column  in  the 
shallow  concavity  of  the  under  side.     Subradials  generally 
wider  than  long,  with  a  pentagonal  outline,  excepting  one 
on  the  anal  side,  which  has  the  upper  angle  a  little  trun- 
cated, so  as  to  make  a  sixth  angle ;  there  is  doubtless  also 
another  obtxise   angle  at  the  middle  of  the  lower  side  of 
each,   covered  by  the  column.     First  radial  pieces  A^ider 
than  high,  and  pentagonal  in  form.     Second  radial  pieces 
nearly  twice  as  long  as  wide,  expanded  at  eacli  end,  and 
distinctly  constricted  along  the  middle,  Avhere  they  are  each 
somewhat  cariuated  on  the  dorsal  side;  all  pentagonal  in 
form  and  supporting  each  Uvo  arms  on  their  superior  slop- 
ing sides,  excepting  in  the  anterior  ray,  where  this  piece  is 
quadrangular  and  supports  but  one  arm. 

First  anal  pie<'e  wedged  obliquely  down  in  between  Uvo 
of  the  subradials,  under  one  side  of  tlie  first  radial,  on  its 
right,  and  connecting  b}  its  left  side,  above  the  middle, 
with  another  anal  resting  on  a  very  short  truncated  side  of 
one  of  the  subradials,  and  connecting  on  the  left  with  the 
first  radial  of  that  side.  Above  these  one  or  two  other 
pieces  are  seen  between  the  arms,  connecting  ^\iih  the  base 
of  the  proboscis. 

Arms  somew'hat  rounded,  and  bifurcating  on  tlie  fifth  or 
sixth  piece  above  the  second  radials;  and  in  all  but  the 
anterior  rav,  one  of  the  divisions  (the  inner  one)  remains 
simple,  and  tlie  other  subdivides  again  on  the  sixth,  seventh 
or  eighth  piece,  while  the  anterior  arm  bifurcates  first  on 
the  sixth  piece,  and  eacli  of  its  subdivisi(»ns  again  on  the 
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eighth  or  teiitli  piine  aboAC.  Pirst,  and  somctiiiH^s  also 
the  .second  arm  pieces  a  little  longer  than  ^\\de,  and  slightly 
eonstricted;  other  arm  pieces  generally  wid(^r  than  long 
and  wedge  shaped,  hnt  not  arranged  so  as  to  impart  a  zigzag 
appearance  to  the  arms.  Column  small,  nearly  or  quite 
round,  and  composed  near  the  h^se  of  alternately  thin  and 
thick  pieces. 

Hight  of  body  to  top  of  tirst  radial  pieces,  0.07  imh ; 
breadth,  0.20  inch;  length  of  arms,  about  0.70  inch. 

This  little  species  seems  to  be  nearest  like  *S'.  dichotomus,  Hall,  (Iowa 
report,  p.  553),  ATith  wliicli  it  agrees  in  size  and  general  appearance.  It 
will  be  readily  distiuguished,  however,  by  themorefreqneut  bifurcations 
of  its  arms,  which  also  differ  in  being  more  rounded  and  composed  of 
pro]iortionally  longer  pieces,  not  arranged  so  as  to  present  a  slightly 
zigzag  a[)pearance,  as  in  the  species  dichotomus.  It  will  also  be  distin- 
guished from  the  last  by  having  two  arms  to  each  ray  all  arou7id,  as 
well  as  by  its  concave  base. 

Locality  and  pcmikm — Upper  diAision  of  the  Burlington  group,  at 
Burlington,  Iowa.  Lower  Carboniferous.  No.  I'Sli  of  JMr.  "Waciismuth's 
collection. 


SCAPHIOOKINUS    MACRODACTYLUS,  M.  and  W- 

Pl.  2,  Kg.  9. 
Scapliiocrinus  macrodactyhts,  Meek  and  WORTHEN.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1869,  p.  140. 

Body  obconical,  or  tapering  rather  gradually  from  the 
top  of  the  first  radials  to  the  column.  Base  about  twice 
as  wide  at  the  top  as  long,  truncated  beloAv  the  breadth  of 
the  column ;  basal  pieces  a  little  longer  than  wide,  pen- 
tagonal in  form,  with  the  lateral  margins  longer  than  the 
upper  sloping  sides.  Subradial  pieces  once  and  a  half  to 
twice  the  size  of  the  ba;sals,  hexagonal  in  form,  except- 
ing one  (or  possibly  two)  on  the  anal  side,  which  is  larger 
than  the  others  and  pentagonal,  being  truncated  above  for 
the  reception  of  an  anal  piece.  First  radial  pieces  wider 
and  a  little  shorter  than  the  subradials,  and  all  wider  than 
long.     Second  radials  distinctly  longer  than  wide,  rounded 
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and  constricted  in  the  middle,  -witli  a  pentagonal  outline 
(exceptini;-  the  one  in  the  anterior  ray,  which  is  truncated 
above,)  and  supporting  the  arms  on  their  superior  sloping 
sides.  Arms  nine  or  ten,  simple  from  their  origin,  rery 
long,  slender,  rounded  and  composed  of  wedge-form  piec(is, 
^^hich  have  their  longer  side  about  t^yicc  the  length  of  tlie 
shorter,  and  e(|ualing  their  breadth,  but  not  projecting  so 
as  to  giye  the  arms  a  zigzag  appearance.  Pinnulse  long, 
moderately  st<jut,  and  composed  of  joints  about  twice  as 
long  as  wide.     Anal  pieces  unknown. 

Surface  finely  granular.  Column  round,  moderately  stout 
and  composed  of  rather  thin  pieces,  of  uniform  size  near  the 
base,  with  a  rather  small,  round  or  subj)entagonal  central 
canal. 

Length  of  liody  below  the  summit  of  the  first  radial  pieces, 
0.40  inch;  breadth,  about  0.50  inch;  diameter  of  column  at 
base,  0.18  inch;  entire  length  of  arms  imknown,  as  they 
are  all  broken  at  the  extremity,  with  the  remaining  portion 
measuring  3.40  inches  in  length,  with  thickness  of  about 
0.10  inch  throughout. 

Thi.s  species  has  the  loiiK,  straight  arms,  obeonic  body,  protuberant 
base,  and  KC-'iieral  i)hysiogii()my  of  the  t.\i)ical  forms  of  I'oteriocrhiifes, 
but  differs  in  haviiii;  but  two  primary  radial  pieces  to  each  ray,  with, 
tlie  sutures  between  them  someAvbat  .t;ai)ing',  as  in  iSrtiphiocrinus.  Spe- 
cifically it  is  not  closely  allied  to  any  of  the  other  known  species.  In 
the  form  of  its  body  it  is  most  nearly  allied  to  our  Pot.  fnihinipresnus, 
wljich,  JMr.  AV7\('iis:\nTTH  has  ascertained,  probably  has  only  two  prim- 
ary radial  ]iieces  to  eacli  ray,  and  hence  seems  to  fall  into  Scaphi<)rri)ni,s, 
giving-  that  group  the  wide  limits  usually  admitted.  The  sjiecies  here 
under  consideial ion,  however,  will  he  readily  distinguished finm  the  i'of. 
C>Sctij)li.J  Hiiliiiiiprcs.sii.^,  by  not  having  its  body  plates  impressed  at  the 
corners,  and  all  distinctly  thinner,  as  «  ell  as  by  its  less  robust  general 
habit. 

LdfiiUly  <ind  jio.^ifioii — Lower  beds  (if  the  Burlington  group,  Bur- 
lington, Iowa.  Lower  ('arboniferous.  No.  L'77  of  ."Mr.  "WAcnsjirTH's 
collection. 
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8cAPiii()(^RiNUS  JUVENis,  M.  and  W. 

PI.  2,  fig.  8. 
,Sca]ilnnrrliius  jurrnis,  Mkkk  and  'Woktiten.    Trocoed.  Acad.  Nat.  Soi.,  Phila.,  1869,  p.  146. 

Body  suiall,  expanding  ratlier  rapidly  from  the  column, 
or  presenting  a  short,  obconic  form,  with  rather  distinct 
siniises  between  the  radial  series;  nearly  twice  as  wide  at 
the  top  of  the  first  radials  as  the  hight  to  the  same  point. 
Base  small  and  short,  or  several  times  wider  than  high, 
but  projecting  below  the  subradials,  truncated  about  three- 
fourths  its  breadth  by  the  facet  for  the  attachment  of  the 
ccdumn.  Basal  pieces  uearly  twice  as  wide  as  long,  and 
pentagonal  in  form,  but  owing  to  the  shortness  of  the  lat- 
eral margins,  appearing  nearly  trigonal.  Subradial  j^icces 
a  little  Avider  than  long,  three  pentagonal,  and  two  on  the 
anal  side  hexagonal  (without  counting  a  scarcely  defined 
angle  at  the  middle  of  the  under  side  of  each).  Pirst  radial 
pieces  of  about  the  size  of  the  subradials,  generally  wider 
than  long,  and  pentagonal  in  form.  Second  radials  about 
as  long  as  wide,  distinctly  rounded  on  the  dorsal  side,  and 
quadrangular  in  outline.  Third  radials  somewhat  larger 
than  the  second,  more  or  less  expanded  at  the  upper  end, 
and  rounded  and  contracted  in  the  middle;  each  bearing 
two  arms  on  its  superior  sloping  sides. 

Anal  plates  forming  a  double  alternating  series  of  five 
or  six  pieces,  as  in  the  last;  the  lowest  piece  resting  between 
the  upper  sloping  sides  of  two  of  the  subradials,  partly 
under  the  first  radial  on  the  right,  and  connecting  on  the 
left  above  the  middle,  with  another  piece  resting  npon  the 
upi)er  truncated  edge  of  one  of  the  subradials,  and  joining 
the  first  radial  on  the  left. 

Arms  ten,  simple  from  their  origin  on  the  third  radials, 
composed  of  somewhat  wedge-formed  pieces,  about  as  long 
as  wide  on  the  longer  side,  which  projects  above,  altern- 
ately on  opposite  sides  of  the  arms,  for  the  reception  of  the 
pinnulse,  so  as  to  present  a  somewhat  zigzag  appearance. 
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Pinnnlse  stout,  arranged  at  intervals  of  near  tlieir  own 
breadth  apart,  and  composed  of  joints  that  are  about  as 
long  as  wide.  Surface  granular;  bodj^  plates  even,  and 
merely  separated  by  linear  sutures.  Column  of  compara- 
tively moderate  size,  faintly  subpentagonal  near  the  base, 
and  composed  of  rather  thin,  nearly  equal  plates,  Avith  a 
very  small  central  perforation. 

Hight  of  body  to  the  h)\)  of  first  radial  pieces,  about  0.12 
inch;  breadth,  0.20  inch;  length  of  arms,  about  0.75  inch; 
thickness  of  column  at  base,  near  0.07  inch. 

This  siiecies  is  related  to  the  last  two,  liut  is  }ea(lily  distinguished  by 
the  more  conical  form  of  its  body,  produced  by  the  protuberance  of  its 
base,  as  well  as  by  ha^'ing  two  arms  to  each  ray  all  around,  instead  of 
only  one  in  the  anterior  ray.  It  also  differs  from  both  in  having  its 
body  plates  even,  instead  of  very  convex,  or  tximid,  as  in  S.  scalaris,  or 
costate,  as  in  S.fiscellu.^. 

Locality  and  podtion — Lower  division  of  the  Burlington  gronp,  at 
Burlington,  Iowa.  Lower  Carboniferous.  No.  2S4  of  I\lr.  Wachs- 
muth's  collection. 


SOAPHIOORINUS   STEIATUS,    ]M.    and   W. 

PI.  2,  Fig.  11. 
Suphi:a:riiim  striatiis,  MEEK  and  Wokthbn.    Proceed.  Acad.  X.it.  Sui.,  Pliila.,  1869,  p.  MJ. 

Body  below  the  top  of  the  first  radial  pieces  subhemis- 
pherical,  being  regularl}'  rounded  below ;  composed  of  thick 
plates,  which  are  ornamented  with  distinct,  somewhat  lu'o- 
ken  striae,  running  vertically,  so  as  to  radiate  from  the  base, 
but  all  parallel  with  each  otlier  on  each  individual  plate. 
Basal  pieces  hidden  by  the  column  externally.  Subradials 
about  as  wide  as  long,  five  of  them  showing  a  pentagonal 
outline  (there  being  no  visible  angle  at  the  middle  of  their 
bases  on  the  outside),  and  one  on  the  anal  side  hexagonal, 
the  latter  being  a  little  larger  than  the  others.  Pirst  radial 
pieces  slightly  shorter  than  the  subradials,  but  about  once 
and  a  half  as  wide,  all  liaving  a  general  pentagonal  form, 
being  broadly  truncated  their  entire  breadth  above,  and 
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li:i\  ing  the  avticulating  surfaces  eacli  inarkeil  with  two  very 
distinct  transverse  furrows.  Pirst  anal  piece  a  little  longcn- 
than  Avide,  hexagonal  in  form,  and  resting  upon  the  trun- 
cated iipper  end  of  the  odd  subradial  between  two  of  the 
tirst  radials,  beyond  which  it  projects  nearly  half  its  length; 
truncated  above  for  the  reception  of  a  second  anal.  Other 
parts  unknown. 

Sutures  distinctly  channeled,  so  as  to  impart  a  moderate 
convexity  to  the  plates. 

Hight  to  top  of  first  radials,  0.20  inch;  breadth,  0.46  inch. 

This  is  a  typical  Scaph iocrinus,  as  far  as  its  parts  are  known,  and 
seems  to  be  most  nearly  related  to  S.  simjilex,  of  Hall,  from  which  it 
may  be  at  once  distinguished,  however,  by  its  channeled  sutures,  con- 
vex plates  and  peculiar  sculpturing. 

Locality  and  2}ositioii — Lower  Burlington  lieds,  of  the  Lower  Car- 
boniferous, at  Burlington,  Iowa.  No.  274  of  Jlr.  Wachsmuth's  collec- 
tion. 


SCAPBTIOOBINUS  Tethys,  M.  and  W. 

PI.  2,  Kg.  13. 
Scaphiocrinus  Tethys,  Meek  and  Wokthes.    Proceed.  Acad.  Nat  Sci.,  Phila.,  1869,  p.  143, 

Body  under  medium  size,  expanding  rather  rapidly  from 
the  column  to  the  top  of  the  first  radials,  where  it  is  about 
one-fourth  wider  than  high.  Base  small,  twice  to  three 
times  as  wide  as  high.  Basal  pieces  very  small,  wider  than 
high,  and  pentagonal  in  form.  Subradial  pieces  slightly 
wider  than  long,  pentagonal,  excepting  two  on  the  anal 
side,  which  are  hexagonal,  there  being  no  well  defined  angle 
at  the  middle  of  the  base  of  any  of  them.  Pirst  radials 
larger  than  the  subradials,  a  little  wider  than  long,  and  all 
pentagonal.  Second  radial  pieces  rather  more  than  twice 
as  wide  as  long,  rounded  and  a  little  constricted  in  the 
middle,  and  somewhat  expanded  at  the  ends  ;  all  pentag- 
onal in  outline,  and  each  supporting  two  arms  on  its  supe- 
rior sloping  sides. 
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Anal  series  consisting  of  two  alternating  vertical  ranges 
of  pieces,  the  first  of  which  rests  between  the  two  upper 
sloping  sides  of  two  of  the  siibradials,  and  supports  an  in- 
ferior sloping  side  of  the  first  radial  on  the  right,  A^•llile  its 
left  side  above  the  middle  connects  with  another  anal  rest- 
ing tipon  the  truncated  upper  side  of  one  of  the  subradials, 
and  connecting  with  the  first  radial  on  the  right.  Above 
these  one  or  two  rangei^  of  similar  pieces  join  with  those 
forming  the  base  of  the  so-called  proboscis. 

Arms  not  positively  known  to  bifurcate  after  their  origin 
on  the  second  radial  pieces  ;  comixised  of  joints,  the  lower 
of  which  are  t\Aice  to  thrt'c  times  as  long  as  wide,  and 
rounded  or  subaugular,  and  narroA\ cr  in  the  middle  than  at 
the  ends.  Above  these  the  pieces  gradually  become  shorter, 
and  more  distinctly  expanded  at  the  ends,  with  the  upper 
lateral  extremity  of  each  somewhat  projecting  alternately 
on  opj^osite  sides,  so  as  to  present  a  distinct  zigzag  arrange- 
ment, the  projection  lieing  for  the  support  of  the  pinnuhe, 
which  are  comxjaratively  rather  stout,  and  composed  of 
joints  two  or  three  times  as  long  as  Avide,  and  jn'ovided  with 
deeji  ambulacral  furrows  within. 

Column  comparatively  rather  stout;  subpentagonal  near 
the  base,  but  soon  tapering  and  becoming  roimded  below; 
composed  below  of  uniform  pieces;  alioiit  one-third  as 
thick  as  A\'idG,  but  gradually  becoming  thinner  neai  the 
base  of  the  body. 

Length  of  the  body  to  top  of  first  radial  pieces,  0.17 
inch;  breadth  about  0.22  inch;  length  of  arms,  about  1.10 
inch. 

TliLs  .sjn'cicis  is  icliittd  to  tliat  we  lia\(_'  bcre  dcticriliod  under  theiiame 
/S'.  ndiiu.s,  but  not  only  difloiw  in  liaving  louucr  arms,  tmt  in  having  its 
second  radial  pieces  and  all  of  its  arm  joints  mucli  longer  in  luoportion, 
as  well  as  presenting  a  more  strongly  zigzag  arrangement.  Its  base  is 
also  more  protuberant,  and  the  sutures  between  its  body  plates  slightly 
impressed  instead  of  even. 
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Locality  and  poKitlon — Upper  division  of  the  Builiiigton  group,  at  Bur- 
lington, Iowa.  Lower  Caiboniferous.  No.  lilt.S  of  JMr.  AVaciissiuth's 
collection. 


SCAPHIOORINUS   8CALAEIS,    M.  and  W. 

PI.  2,  Fig.  10. 
ScapMomnua  scaiaris,  Meek  and  Wobthen..  Proceed.  Acad.  Nat.  Sci.,  Phila.,  1869,  p.  145. 

Body  small,  somewhat  cvip-sliaped,  being  broad  below, 
and  a  little  expanded  above;  about  twice  as  wide  as  higb 
at  the  top  of  the  first  radials.  Base  small  and  hidden  by 
the  column  in  the  concavity  of  the  under  side.  Subradial 
pieces  tumid,  wider  than  high,  and  arranged  so  that  the 
body  rests  upon  them,  when  placed  on  a  plane  surface  with 
the  column  removed ;  all  appearing  as  if  pentagonal,  ex- 
cepting the  two  on  the  anal  side,  Avliich  seem  to  l)e  hexago- 
nal, but  they  must  all  have  each  an  additional  obtuse  angle 
at  the  middle  of  the  under  side.  First  radials  about  of  the 
same  size  as  the  subradials,  wider  than  long,  and  pentago- 
nal in  form,  though  one  on  the  anal  side  has  one  side  so 
short  as  to  appear  as  if  quadrangular ;  cacli  a  little  ex- 
panded above,  so  as  to  present,  with  the  broad  excavations 
at  their  inferior  lateral  angles,  a  more  or  less  constricted 
appearance.  Second  radials  smaller  than  the  first,  rounded 
on  the  outer  side,  and  a  little  constricted  on  the  lateral 
margins,  all  wider  than  long,  with  a  (|uadrangular  ou.tline. 
Third  radial  pieces,  in  all  but  the  anterior  ray,  nearly  as 
large  as  the  first,  but  proportionally  longer,  rounded  on  the 
outer  side,  constricted  in  the  middle,  and  pentagonal  in 
form;  the  superior  lateral  sloping  sides  of  each  suj^porting 
an  arm.  In  the  anterior  ray  the  third  piece  is  narrow  and 
long,  truncated  above,  and  merely  supports  a  single  arm. 

Pirst  anal  piece  smaller  than  the  subradials,  j)entagonal 
in  form,  and  resting  between  the  upper  sloping  sides  of  the 
two  hexagonal  subradials;  connecting  on  the  left  with  the 
second  anal,  and  on  the  right  with  a  first  radial,  while  it 
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supports  one  side  of  another  anal  above.  Second  anal  of 
nearly  tlie  same  size  as  the  first,  and  resting-  upon  the  supe- 
rior truncated  side  of  the  suhradial  below.  Above  these, 
two  alternating  seiies  of  anal  pieces  are  seen  extending 
upward,  to  connect  with  tlie  base  of  the  so-called  pro- 
boscis. 

Arms  nine,  simple  from  their  origin  on  the  third  radials, 
rather  angular  on  the  l)ack,  and  each  composed  of  short 
wedge-formed  pieces,  arranged  somewhat  in  zigzag,  with 
their  longer  ends  alternately  on  opposite  sides,  and  pro- 
jecting so  as  to  support  stout,  rounded  pinnulse,  composed 
of  joints  sometimes  nearly  as  long  as  Avide.  Pinnulse 
very  regularly  arranged,  so  as  to  leave  intervening  spaces 
scarcely  of  their  own  breadth,  and  so  stoiit  as  to  present 
rather  tlie  appearance  of  armlets,  than  A\'hat  are  usually 
called  tentacles,  in  the  descriptions  of  fossil  Crinoids;  all 
like  tlie  arms  with  the  ambulacral  furroAAs  comparatively 
deep  and  large. 

Vault  unknown;  proboscis  (so-called)  about  half  as  long- 
as  the  arms,  comparatively  rather  slender  until  at  the  upper 
extremity,  where  it  is  suddenly  expanded  to  nearly  twice 
its  breadth  beloAv,  and  somewhat  flattened  on  top.  The 
expansion,  however,  seems  to  be  mainly  due  to  the  greater 
thickness  of  the  plates  here  than  to  a,  corresponding  in- 
crease in  the  size  of  the  cavity  within.  Plates  of  the  pro- 
l)oscis  of  moderate  size,  and  all  indented  at  their  corners. 

Hight  of  body  to  the  top  of  first  radial  pieces,  O.IS  inch; 
breadtli  about  0.32  inch;  length  of  arms  beyond  the  top  of 
the  third  radials,  1.68  inches;  length  of  pi'oboscis  above  the 
first  radials,  0.95  inch. 

This  speeit's  is  so  distinct  from  all  otlitT.s  known  to  us  that  it  is 
scarcely  ucccssaiy  to  compare  it  with  any  of  tlicm.  It  seems  to  he 
most  like  S.  Ealli,  Hall,  but  differs  in  haviii.i;-  its  sulira<lials  so  tumid  as 
to  give  the  body  a  truncated  appearance  helow,  instead  of  an  inversely 
cami)annlate  outline.  Its  pinnuke  are  also  much  stouter  and  less 
oblique,  while  its  arms  ai-e  entirely  without  the  httle  flattened   spine- 
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like  projections  along  tlieir  backs  .seen  iu  that  species.  The  stout  pin- 
imlte.  as  seen  extending  between  the  arms  present,  with  the  hitter,  a 
peculiar  scahiriform  appearance  that  suggests  the  specific  name. 

Locality  and  j)o.s77/())( — Upper  division  of  the  Burlington  group,  at 
Burlington,  Iowa.  L()\\er  Carboniferous.  No.  2812  of  Mr.  Wachs- 
mitth's  colection. 


SOAPHIOOEINUS  NAIv^US,  M.  and  ^y. 

PI.  1,  Fig.  8. 
Scapliincriiuts  nanus,  Meek  and  Worthen.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1869,  p.  141. 

Body  yery  small,  expanding  rapidly  from  the  column 
to  the  top  of  the  iirst  radials,  Ayhere  it  is  about  once  and  a 
half  a.s  Avide  as  high.  Base  small,  slightly  projecting,  pen- 
tagonal in  outline,  and  nearly  covered  by  the  round,  flat 
facet  for  the  attachment  of  the  column.  Basal  pieces  show- 
ing a  yery  short,  miniite  pentagonal  facet  aboye  the  column. 
Subradial  pieces  a  little  wider  than  loug,  three  with  a  pen- 
tagonal outline,  and  two  on  the  anal  side,  hexagonal,  there 
being  no  well  detined  angle  visible  at  the  middle  of  the 
under  side  of  any  of  them.  Eirst  radials  about  the  size  of 
the  subradial  pieces,  a  little  wider  than  long,  pentagonal 
in  form,  and  somewhat  rounded  on  their  outer  sides,  in 
consequence  of  the  sutures  between  them  being  impressed. 
Second  radials  longer  than  wide,  or  nearly  twice  as  long 
as  the  first,  all  pentagonal  in  outline  and  rounded  and  more 
or  less  constricted  in  the  middle,  each  supporting  two  arms 
on  its  upper  sloping  side. 

Anal  pieces  consisting  of  a  double  alternating  series,  the 
lowest  one  of  which  rests  between  the  upper  sloping  sides 
of  two  of  the  subradials,  and  .supports  one  side  of  the  first 
radial  on  the  right,  while  on  its  left  it  connects  above  the 
middle  with  another  anal  resting  upon  the  truncated  upper 
side  of  one  of  the  subradials,  and  connecting  on  its  left 
with  the  first  radial  on  that  side;  above  these  three  or  four 
other  pieces  are  seen  between  the  arms  extending  up  and 
joining  with  the  base  of  the  so-called  proboscis. 
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Arms  some-\vliat  rounded  on  the  dorsal  side,  eaoli  bifur- 
Oiitiun-  on  tlie  .sixth  or  seventh  piece  above  the  second  pri- 
mary radials,  and  composed  of  Avcdgc-formed  pieces  that 
are  a  little  longer  than  vide  on  the  longer  side.  Above  the 
bifurcations  these  jiiecos  are  soiiicAvliat  constricted,  and 
each  one  projecting  laterally  above  on  its  longer  side,  for 
the  reception  of  tlie  pinnul;©,  so  as  to  present  a  rather  zigzag 
appearance.  PinnultB  moderately  stout,  and  rather  dis- 
tantly se])aratcd  fi'om  each  other;  composed  of  joints  a 
little  more  than  Uxh-e  as  long  as  vide. 

Surface  of  body  ])latcs  even,  and  finely  granular. 

Higlit  of  body,  0.10  inch  to  top  of  first  radial  pieces, 
where  it  measTires  aliout  0.20  inch  in  l)readth;  arms,  about 
0.75  inch  in  length. 

In  size  and  general  appearance  this  species  is  <(uite  similar  to  S.  dicho- 
toinusi^  of  Hall,  with  which  it  also  agrees  in  having  its  arms  bifurcating 
Init  once  above  their  origin  on  the  second  radials.  It  differs,  however, 
in  having  its  second  radial  pieces  rounded  instead  of  angular,  and  dis- 
tinctly longer  in  proportion  to  Ineadth,  as  is  also  the  case  with  all  the 
arm  joints.  It  also  differs  in  having  two  arms  to  each  ray,  all  around, 
instead  of  only  one  in  the  anterior  ray,  as  well  as  in  the  number  of 
pieces  in  each  arm  below  the  bifnrcations.  Its  arms  are  likewise  pro- 
portionally more  slender. 

Locality  and  position — Lower  division  of  the  Burlington  group,  at 
Bnrlington,  Iowa.  Lower  Carboniferous.  Mr.  Wachsjiuth's  collec- 
le<,'tion. 


ScAi'HiocrKiNus  fis(!EIjLUS,  ]\r.  and  W. 

ri.  1,  K-.  3. 

Smjiliiuniinis  lixcrlliis,  Mi.r.K   .'inrt   WimitHEN.    I'nirrcil.   Afail.  N;it.  Sci.,  Pliila.,  1M1,  p.  146. 

Body  very  small,  somewhat  cup-shaped,  about  once  and 
a  half  as  vide  as  high,  rather  broad  and  subtruncated  be- 
lov,  vitli  moderately  expanded  sides.  Ease  very  small, 
flat,  and  hidden  hy  the  column,  vhen  the  latter  is  attached. 
8ubradial  pieces  c(>n\'ex,  curving  under  to  connect  with  the 
l»ase,  and  extending  about  half  vay  up  the  sides;  three  of 
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them  pvosciitiug  a,  pentagonal  outline,  and  two  hexagonal, 
(that  is  without  eounting  a  vcny  obtuse  angh;,  doubtless 
existing  at  the  middle  of  the  under  side  of  each,  but  hidden 
by  the  eohimn).  Eirst  radials  about  the  size  of  the  sub  ra- 
dial pieces,  and  pentagonal  in  form,  tlie  ujiper  side  always 
truncated  the  full  breadth.  Second  radials  quadrangular, 
constricted  in  the  middle,  and  expanded  at  the  ends ;  sepa- 
rated from  each  other  by  spaces  nearly  half  their  own 
breadth,  measuring  at  the  middle.  Third  radial  pieces  a 
little  longer  and  narrower  than  the  second,  abruptly  dila- 
ted at  the  ends,  and  strongly  contracted  in  the  middle;  each 
with  apparently  the  exceiition  of  <nie  in  the  anterior  ray 
(which  seems  to  bear  only  one  arm),  supporting  two  ai-ms 
on  their  superior  strongly  sloping  sides. 

Anal  plates  forming  a  double  alternately  arranged  series, 
exactly  as  in  S.  scalar  is.  Amis  apparently  simple  from  their 
origin  on  the  third  radials  ;  composed  of  jueces  as  long  as 
mde,  or  a  little  longer,  and  angular  on  the  dorsal  side; 
each  piece  always  contracted  in  the  middle,  and  expanded 
at  the  ends,  particularly  at  one  of  the  upper  lateral  corners 
alternately  on  each  side  of  the  arm,  for  the  reception  of 
the  pinnulse,  thus  giving  the  arms  a  zigzag  appearance. 
Pinnulfe  rather  stout,  and  composed  of  pieces  about  as 
long  as  wide. 

Surface  of  the  body  with  deep  indentations  at  the  cor- 
ners of  all  the  plates,  so  as  to  form  a  comparatively  strong 
ridge  radiating  to  each  side  of  the  subradial  pieces,  to  con- 
nect with  a  similar  one  on  each  of  the  adjacent  pieces. 

Hight  of  body  about  0.11  inch  to  the  top  of  the  first  ra- 
dial pieces,  where  it  measures  about  0.17  inch  in  breadth ; 
length  of  arms,  about  0.95  inch. 

This  species  is  nearly  related  to  8.  soalaris,  but  in  addition  to  being 
much  smaller,  it  differs  in  the  strong  radiating  costte  of  its  body 
plates,  as  well  as  in  having  its  subradial  plates  merely  convex,  instead 
of  tumid.  Its  arm  joints  also  differ  in  being  proportionally  longer,  and 
contracted  in  the  middle. 
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Lomlify  and  position — Ij(j\vei-  division  (if  the  Burlington  group,  Bur- 
lington, Iowa.  Lower  Cartiouiferous.  No.  -:S;J  of  Mr.  Wachsmuth's 
collection. 


Subgenus  ZEACEi:t^US. 
Zeacrinus  S("OBi]srA,  M.  and  ^7. 

ri,  1,  Fig  2. 
Zcacriniif  sojbuia,  Meek  and  W(.)RTHEN.    Proceed.  Acad.  Xat.  8ci.,  Pliila.,  1869,  p.  1-19. 

BoriY  Tery  miicli  depressed,  or  about  four  times  as  wide 
as  liiali,  to  the  top  of  the  tirst  radial  pieces,  and  coneave  in 
the  middle  beh)w.  Base  small,  and  hidden  liy  the  column 
in  the  concavity  of  the  under  side.  tSubradial  pieces  curv- 
ing in  to  the  concavity  of  the  under  side,  and  extending 
outward  around  the  column;  all  presenting  a  nearly  pen- 
tagonal i;eneral  outline,  with  short  lateral  edges,  excepting 
the  one  on  the  anal  side,  which  seems  to  be  hexagonal, 
(each  licing  Avithout  a  visilde  angle  at  the  middle  of  the 
under  side.)  First  radials  tlirce  or  tour  times  as  large  as 
the  subradiaLs,  near  twice  as  wide  as  long,  pentagonal  in 
form,  witli  lateral  and  inferior  mai-gins  of  nearly  equal 
length,  and  upper  edge  equaling  the  entire  breadth.  Sec- 
ond radials  as  wide  as  the  tirst,  and  nearly  twice  as  long, 
all  pentagonal  in  form,  the  superior  angle  being  salient, 
and  also  projecting  outward,  while  a  strongly  defined  me- 
sial angle  extends  down  the  middle  of  tbe  dorsal  or  outer 
side  to  the  base  of  each,  the  surface  on  each  side  of  this 
angle  being  distinctly  conca\e. 

Anal  pieces  small,  and  owing  to  the  rough  surface  of  the 
plates,  and  the  indistinctness  of  the  sutures,  without  vei'y 
clearly  defined  outlines.  As  near  as  can  be  made  out,  the 
first  one  seems  to  be  somewhat  cuneiform,  and  wedged  in 
obliquely  under  one  side  of  the  first  radial  on  the  right; 
on  its  left  it  connects  altove  the  middle,  apparently  with 
another  resting  upon  a  very  short  upper  side  of  one  of  the 
subradials.     Above  these  other  anal   pieces   are   seen   be- 
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twecn  the  anus,  but  tlieir  exact  avrangcment  cannot  l)e 
made  out  from  tlie  specimen  studied. 

Arms,  after  tlieir  orii^in  on  the  second  radials,  t'ach  bifur- 
cating on  the  sixth  piece  ((excepting  those  of  the  anterior 
ray,  which  divide  tirst  on  the  eleventh  piece),  the  inner  di- 
vision of  eacli  being  smaller  than  the  other,  and  remaining 
simple;  ^vhile  the  outer  or  main  arm  gives  off  another  di- 
vision on  the  inner  side  on  the  eighth  j^iece  above  the  first 
bifurcation,  and  still  another  on  the  ninth  or  tenth  piece 
above  the  latter,  vshich  is  as  far  as  the  arms  can  be  clearl}- 
traced  in  the  specimen,  though  there  is  some  appearance  of 
a  fourth  bifurcation  in  one  of  the  arms.  Arm  jiieces  short, 
or  from  twice  to  thret'  times  as  wide  as  long,  and  not  in 
the  slightest  degre*-  wedge-sliaped;  each  witli  lateral  edges 
sharp  and  a  little  projecting,  and  provided  ^^ith  a  little 
])ointed  process  on  the  middle  of  the  dorsal  side.  These 
little  asperities,  and  the  beveled  character  of  the  sutures 
between  the  arm  joints,  give  the  arms  a  rough,  rasp-like 
appearance,  which  has  suggested  the  specitio  name.  The 
body  plates  are  also  rendered  very  rough  by  a  ridge  extend- 
ing from  the  middle  of  the  upper  edge  of  each  first  radial 
to  connect  with  others  on  the  subradials,  and  the  presence 
of  other  irregular  asperities.  Sutures  lietwcen  the  tirst  and 
second  radials  widely  gaping  when  the  arms  are  folded  to- 
gether. Column  of  modei-ate  size,  and  composed  of  thin, 
nearly  round  pieces,  with  projecting  rough  edges,  and  a 
rather  small  subpentagonal  central  jjerfo ration. 

Hight  of  body  to  the  top  of  the  first  radials,  0.10  inch; 
breadth,  about  0.42  inch;  length  of  arms,  about  1.70  inches. 

This  species  is  related  to  Zeacrimis  penuKjidatux,  of  Dr.  White,  but 
differs  in  having  its  arms  longer  and  less  tapering,  as  well  as  bifurca- 
ting more  frequently ;  also  in  having  each  inner  division  of  each  arm 
smaller  than  tlie  outer.  The  bifurcating  pieces  of  its  arms  are  likewise 
liroportioually  smaller,  and  not  protuberant  as  in  that  species.  In  the 
species  perangulatus  the  arm  pieces  are  also  merely  angular  along  the 
middle,  while  in  that  under  consideration  there  is,  instead  of  a  coutinu- 


428  PALAEONTOLOGY  OF  ILLINOIS. 

ous  angle,  a  tow  of  little  pointed  isolated  i^rotuberances,  presenting  a 
creiiate  appearance  as  seen  in  outline. 

Locality  atid  iMnitloa — Upper  division  of  tlie  Burlint;ton  group,  Bur- 
liiij^toii,  Iowa.  Lower  Carbon iterous.  No.  .■.'.-;i  of  ]\Ir.  WA('iis:\iutii'r 
collection. 


Zeaokinus  sekkatus,  M.  and  W. 

PI.  I,  Fig.  6. 
Z'-ncritius  ^crratu.<:,  Meek  and  WoiniiEX.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  JyGO,  p.  151. 

Body  small,  much  depres.sed,  or  about  three  times  as 
Tvide  as  high,  broadly  truncated  and  concave  below.  Base 
very  small,  aiul  nearly  or  quite  concealed  by  the  column 
in  the  concavity  of  the  under  side.  Subradials  a  little 
tumid,  curvini;  abruptly  into  the  concavity  of  the  under 
side,  and  i^xtcndiiiii  aboiit  lialf  way  up  the  lateral  walls  of 
the  body;  thi'cc  or  four  ])cntagonal  and  one  or  two  on  the 
anal  side  hexagonal  (not  counting  a  very  obtuse  angle 
doubtless  existing  at  the  middle  of  the  under  side  of 
each.)  First  radials  somewhat  larger  than  the  subradials, 
nearly  twice  as  wide  as  high,  and  all  pentagonal  in  form, 
Avith  the  ux^per  side  ecjualing  the  entire  bre.idth.  Second 
radials  as  Avide  at  the  base  as  the  first,  and  nearly  t\\icc  as 
long,  each  pentagonal  in  foini,  and  supporting  two  arms, 
excepting  that  of  the  anterior  ray,  which  is  (juadrangular, 
and  supports  btit  a  single  arm;  each  with  a  p/ominent,  'well 
defined,  sharp  carina  extending  up  the  middle,  and  the 
dorsal  surface  on  each  side  of  this  carina  is  distinctly  con- 
ca^'e.  Anal  pieces  arranged  in  a  double  alternating  series 
almost  exactly  as  in  the  last. 

Arms  (exceiiting  in  th(^  anterior  ray)  bifurcating  first  on 
the  sixth  piece  above  their  origin  on  the  second  radials,  the 
inner  diAision  being  slightly  smaller  than  the  other,  and 
sim^de  to  the  end,  Avhile  the  outer  division  bifurcates  again 
on  the  seventh  piece  above,  ami  a  third  time  on  the  eighth 
piece  above  the  latter,  the  inner  divisions  being  all  simple. 
Arm  pieces  very  short,  or  two  or  three  times  as  wide  as 
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long,  and  scarcely  s1ioa\  ing  any  tentlency  to  assume  a  AV'(Mlgc- 
sliaped  ontlinc;  each  one  Avitli  a  small  x)ni<'l»ed  or  angular 
projection  on  the  middle  of  the  dorsal  side,  giving  tln^  arms 
a  snhcarinated  appearance;  but  these  projections  are  not 
continuous,  being  separated  by  notches  at  the  sutures  be- 
tween the  pieces,  and  a  little  inclined  up^vard,  so  as  to 
impart  to  the  dorsal  side  of  the  arms  a  serrated  appear- 
ance, as  seen  in  an  outline  lateral  ^  iew.  Axillary  pieces 
at  qill  the  bifurcations  of  the  arms  larger  than  the  other 
arm  pieces,  and  more  prominent  and  angular. 

Surface  of  body  plates  nearly  convex,  or  somewhat  tiimid, 
and  without  costse  or  carina.  Column  very  small,  round 
or  snbpentagonal,  and  composed  near  the  base  of  nearly 
equal,  rather  thin  pieces,  with  a  very  minute  central  per- 
foration. Sutures  b(itween  the  first  and  second  radial 
pieces  widely  gaping. 

Hight  of  body,  0.07  inch;  breadth,  about  0.22  inch;  length 
of  arms,  about  0.60  inch. 

lu  several  resjieets  this  species  aj^iees  alimist  exactly  witli  Z.  niniosus, 
of  Hall,  wliicli  ba.s  the  same  pioi>0]tioiis,  witli  its  arms  bifurcating  iu 
exactly  the  same  way,  and  composed  of  similar  sliurt  pieces,  sliowiiig 
no  tendency  to  a  -wedge-formed  outline.  On  comparison  with  the 
original  typical  specimen  of  that  species,  liowever,  now  before  us,  tlie 
sjiecies  under  consideration  is  found  to  differ  iu  liaviiig  its  secoiul  radial 
l)ieces  each  provided  with  a  sharj),  strongly  defined  mesial  carina,  and 
the  surface  on  each  side  of  the  carina  distinctly  concave,  instead  of 
having  these  pieces  merely  obtusely  rounded.  The  same  or  a  similar 
difference  is  also  seen  in  the  arm  i)ieces,  each  of  which  is  provided  with 
one  or  more  little  projections  on  the  dorsal  side,  instead  of  being 
smoothly  rounded  or  somewhat  flattened,  as  iii  ^.  ntiiuiftuf;.  If  it  were 
not  for  the  fact  that  the  typical  specimen  of  Z.  ramo.sHs  has  the  surface. 
well  preserved,  we  would  be  led  to  think  it  might  possibly  have  ijos- 
sessed  the  sharj)  carina  of  the  second  radials,  and  the  projecting  points 
of  the  arm  pieces,  seen  in  the  species  under  consideration,  and  that 
they  might  have  been  removed  by  accidental  abrasion.  The  fact,  how- 
ever, that  it  has  the  surface  of  its  arms,  second  radials  and  other  parts 
so  well  preserved  as  to  show  the  original  flue,  delicate  giannhitions 
over  the  whole,  demonstrates  that  it  could  never  have  possessed  the 
characters  mentioned  in  the  species  we  have  here  described ;  and  as  we 
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have  never  seen  varieties  of  a  sjiecies,  iu  tins  or  any  of  tlie  allied  groups, 
differing  to  tliis  extent  in  sncli  cliaracters,  we  can  but  regard  the  dif- 
ference aw  being  specific. 

It  will  be  observed  that  the  cliaractcr  of  the  arm  and  second  radial 
pieces  mentioned  as  distiniini.'.hiiig  this  species  from  Z.  rnmoauH^  also 
occur  in  the  S])ccies  described  in  this  paper  under  the  iiame  of  Z.  sco- 
li'ina.  That  species,  liowi'vci',  differs  from  this  iu  having  its  first  radials 
and  subradial  iilates  stnuigly  costate,  while  its  arms  are  proportionallj' 
longer,  and  differ  in  being  somewhat  serrated  on  each  side.  It  also 
differs  in  having  two  arms,  instead  of  oidy  one,  from  the  anterior  ray, 
as  in  this,  and  more  divisions  iu  its  arms,  which  divisions  are  given  off' 
at  greater  intervals. 

Locality  and  pnsitioit — Burlington  group,  at  Burlington,  Iowa.  Lower 
Carboniferous.     ^Mr.  Wagiismutii's  collection. 


Zeaoj;inus  aspek,  M.  and  W. 

PL  1,   I'i^.  T 
Zeacrl:lus  (lyper,  MEEK  and  Wou'lIlEN'.     Pi. need   Afail.  Nat.  Sii.,  Pliila.,  1S6',1,  p.  l.'fl. 

Body  small,  much  depressed,  or  twice  and  a-half  aswide 
as  liigli,  broadly  trmicated  and  conc-iA  e  beloy\ ,  tlie  concavity 
including  the  base  and  alxtut  lialf  the  length  of  each  sub- 
radial  piece.  Base  small  and  nearly  or  quite  hidden  by 
the  colunni.  kSubradial  pieces  \er\  abruptly  gcnicirlatcd 
in  the  middle,  tlie  lower  or  innc^r  half  forming  a  part  of 
the  cctuca^ity  of  the  under  side,  and  the  upper  a  part  of 
the  outer  ^\i\ll  of  tlie  body,  whiles  theii-  prominent  middle 
forms  tlie  margin  of  the  concavity  belo^\-,  eacli  presenting 
a  pcnitagonal  outline,  excerpting  one  on  the  anal  side,  whicli 
is  hexagonal.  First  radial  pieces  about  tA\'ice  as  long  as  tlie 
subraclials,  and  tA\  ice  as  Avide  as  long,  all  pentagonal  in  form, 
^\ith  the  upper  ti'uncated  side  equaling  the  full  ])readth. 
Second  radial  ])ieces  as  wide,  and  once  and  a-half  as  long 
as  the  lirst,  pentagonal  in  form  (unless  the  anterior  one, 
Avhich  has  not  been  seen,  may  be  an  exception),  and  sup- 
porting the  arms  on  their  superi«)i-  sloping  sides,  each  with 
a  vei'}  jDrominent  shai-p  carina  extending  up  the  middle, 
while  the  suriacc  on  eacli  side  of  the  carina  is  deeply  con- 
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c;ive,  excepting  at  the  lower  margin,  along  Avliicli  there  is 
also  a  transverse  ridge  or  carina. 

Anal  plates  arranged  as  in  the  last  described  sijecies,  in 
a  double  alternating  series,  the  loAver  one  being  placed 
obliqnely  under  one  side  of  the  first  radial  on  the  right, 
while  the  next  rests  upon  a  short  end  of  one  of  the  sub- 
radials,  the  two  connecting  together  and  supporting  the 
others  above. 

Arms,  after  their  origin  on  the  second  radial  pieces,  each 
bifurcating  on  the  sixth  piece,  the  tAr(»  divisions  of  each 
being  of  equal  size,  but  the  inner  one  is  simple,  while  the 
outer  bifurcates  again  on  the  sixth,  seventh,  eighth  or  ninth 
piece  al)ove  the  first  division,  beyond  Avhich  the  two  equal 
divisions  are  simple  as  far  as  they  can  be  traced  in  the  spe- 
cimens examined.  Arm  pieces  short,  or  nearly  twice  as 
wide  as  long,  wedge-form,  and  each  strongly  projecting  on 
the  longer  side,  alternately,  so  as  to  present  a  zigzag  ap- 
pearance ;  bifurcating  pieces  all  larger  than  the  others,  and 
extending  out,  on  the  dorsal  side  of  the  arms,  into  pointed 
prominences,  sometimes  assuming  the  character  of  short 
spines,  which,  with  the  lateral  processes  of  the  other  pieces, 
give  the  arms  a  very  rough,  harsh  appearance. 

Surface  of  the  body  plates  with  deep  excavations  at  the 
corners,  and  strong  ridges  or  carinse  between  the  excava- 
tions. Of  these  carinse,  two  descend  diverging  from  the 
middle  of  the  upper  side  of  the  first  radials  (along  which 
there  is  also  a  transverse  ridge),  to  connect  with  others  on 
the  subradial  j)ieces.  Sutures  between  the  first  and  second 
radial  pieces  very  widely  gaping.  Column  round  and  very 
slender  near  the  base,  where  it  is  composed  of  pieces  of 
moderate  thickness,  every  alternate  or  third  one  of  which 
projects  out  distinctly  beyond  the  others.  Central  canal 
minute  and  apparently  roitnd. 

Hight  of  body  to  the  top  of  the  first  radial  pieces,  0.10 
inch;  breadth,  0.31  inch;  length  of  arms,  about  1  inch. 
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This  is  auother  species  related  to  Zcacriniin  sipiuohrachififuf:,  of  Dr. 
White,  but  it  differs  in  having  decidedlj-  more  slender  arms  below  the 
bifurcations,  with  the  arm  pie<-es,  i)articnlarly  aliove  the  first  bifureatiun, 
arranged  nuich  more  iu  zigzag,  and  their  thicker  ends  more  projecting 
on  each  side.  It  is  (nic  of  the  forms  combining  some  of  the  characters 
of  Zeacrinus  and  Hcajjhlocn'niis. 

Localify  and  position — Upper  division  of  the  Burlington  group,  Bur- 
lington, Iowa.  Lower  Carboniferous.  No.  3l'3  of  Mr.  Wachsmuth's 
collection. 


Zeacjkinuh  LYRA,  M.  a]id  W. 

PI.  1,   Kg.  11. 

Zcan-iitus  hint.  Meek  and  WnuTllEN.    I'mrcod.  Acad.  Nat.  Sci.,  Phila.,  IHfif,  p.  1.'2. 

Body  sliort,  obcouiral,  or  expandhig  very  rapidly  from 
the  coluiiiu  to  tlic  top  of  tlie  first  radial  pieces,  where  it 
is  about  twice  as  wide  as  high.  Base  not  concave  but  some- 
what i)rojectiiig,  and  about  one-third  as  high  as  "svide;  trun- 
cated near  three-fourths  its  breadth  by  the  slightly  concaYe 
facet  for  the  attacliment  of  the  c(dumn.  Basal  pieces  pre- 
senting a  small  pentagonal  facet  aboYe  the  column,  two  or 
three  times  as  ^vide  as  long,  with  lateral  margins  so  short 
as  to  appear  nearly  triangular.  Subradial  pieces  of  moder- 
ate size,  about  as  wide  as  long,  tlir(X'  hexagonal  and  t-w  o  on 
the  anal  side  heptagonal.  Eirst  radial  pieces  generally 
about  tA\  ice  as  large  as  thc^  subradials,  near  once  and  a  half 
as  A\  ide  as  long,  and  all  pentagonal,  with  the  upi)er  side 
equaling  the  entire  breadth.  Seccmd  radial  pieces  of  very 
nearly  the  same  size  and  form  as  the  first,  though  the  fifth 
angle  and  sloping  sides  are  of  course  aboYe  instead  of 
below;  each  supporting  t^\o  arms  all  around.  Anal  plates 
nearly  all  hexagonal,  and,  as  usual,  ari-aiiged  in  a  double 
alternating  srries,  the  first  resting  between  the  superior 
sloping  sides  of  two  of  the  sul)radials,  under  one  side  of 
the  first  radial  cm  the  right,  and  connecting  alxive  the  mid- 
dle on  the  left,  \\ith  another  resting  on  the  superior  trun- 
cated side  of  one  of  the  heptag(mal  subradials,  and  joining 
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tlic  first  radial  on  the  left.     Above  those  the  (»ther.s  extend 
up  to  connect  with  the  proboscis  (so  cuUcd.) 

Arms  all  distinctly  rounded,  and  after  their  origin  on  the 
second  radial  pieces  each  bifnrcating  first  on  the  fifth,  sixth, 
scAcuth  or  eighth  piece,  above  which  the  outer  division 
bifurcates  (or  gi^-es  otf  an  arm  on  the  inner  side)  twice  or 
three  times  at  more  or  less  nearly  equal  distances,  all  the 
inner  arms  continuing  simple  throughout  their  entire 
length,  and  equaling  the  outer  divisions  in  thickness.  Arm 
pieces  short  and  very  distinctly  wedge-formed,  each  having 
a  moderately  stout  tentacle  at  its  larger  end,  along  the 
inner  lateral  margins  of  the  arms;  axillary  or  bifurcating 
pieces  a  little  larger  than  the  others,  but  not  more  convex. 
Tentacles  composed  of  joints  about  twice  as  long  as  wide. 

Body  plates  not  convex,  and  merely  separated  by  linear 
sutures,  which  are  not  gaping  even  between  the  first  and 
second  radials;  entire  surface  more  or  less  granular. 

Hight  of  body  to  top  of  first  radials,  about  0.25  inch; 
breadth,  about  0.50  inch;  length  of  arms,  apparently  nearly 
2  inches. 

This  species  is  related  to  Poter'wcrinm  hursce/onnis,  of  Wtiite,  whichi 
lias  its  body  formed  exactly  as  iu  Poteriocrinus,  with  its  arms  and 
primary  radials  presenting  all  the  characters  of  Zeacrinus,  as  was 
noticed  by  Dr.  AYhite;  thus  showing,  with  the  species  under  consid- 
eration and  some  others,  that  Zeacrinus  can  scarcely  be  regarded  as 
more  than  a  subgenus  under  Poteriocrinites.  The  form  that  we  have 
here  described  differs,  however,  specifically  from  Dr.  White's  species, 
in  hax-ing  its  body  proportionally  shorter  and  smaller.  Its  arms  also 
dilier  in  being  very  distinctly  rounded,  instead  of  flat,  while  its  anterior 
ray  supports  two  arms  directly  on  the  second  radial  piece,  as  in  all  the 
other  rays,  instead  of  having  the  first  bifurcation  in  that  ray  on  the 
fourth  piece. 

The  specimens  are  not  in  a  condition  to  show  much  of  the  ventral  pro- 
longation, but  one  of  them  shows  that  it  is  very  nearly  as  long  as  the 
arms,  and  somewhat  expanded  and  crowned  with  short  spines  at  the 
up]ier  extremity. 

Locality  and  ponition — Upper  division  of  the  Burlington  group,  at 
Burlington,  Iowa.  Lower  Carboniferous.  No.  319  of  Mr.  Wachsmuth's 
collection. 
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Gexls  NIPTBEOCEINUS,  Waclismutlt. 

Proceed.  Acad.  Nat.  Sci.,  Phila.,  1868,  p.  341. 

{r,i-rijp,  a  washing  vessel;  xplvov,  a  lily;  in  allusion  to  its  basin-shaped 
body.) 

^Ir.  Waohsmuth  has  proposed  the  above  name,  in  manuscript,  for  a 
tyi>e  agi-eeing  with  Ci/<itJi(icrii)i(s  proper  in  the  thinness  of  its  body 
plates,  iu  the  nature  of  the  bifurcations  of  its  arms,  and  ap])arently  in 
the  general  structure  of  its  body,  excepting  tliat  it  has  no  anal  plate, 
the  first  radials  being  large,  wide,  and  iu  contact  all  around,  so  as  to 
leave  no  spaces  for  anal  or  interradial  [lieces.  The  succeeding  radials 
after  the  first  are  comparatively  small,  and  number  from  three  to  four 
(so  far  as  yet  known)  to  each  ray,  the  first  always  resting  in  rounded 
sinuses  iu  the  upper  edge  of  the  large  first  radials,  much  as  in  Cyathn- 
criiiua,  excepting  that  these  free  radials  are  very  short,  more  as  we  see 
in  Bari/criinc^.  They  differ,  howe\"er,  from  thuse  of  both  Cifatkocrinu.s 
and  Biiri/crinus,  in  each  having  its  lower  edge  along  the  outer  side  of 
the  arms  produced  downward,  into  a  corresponding  sinus  in  the  upi>er 
outer  edge  of  each  succeeding  ])i('ee  below,  so  as  to  present  much  the 
;ippearance  seen  in  the  aruis  of  Taxocrinun,  Onyvhoei-nms  and  Forheain- 
criiiKs,  excepting  that  the  produced  part  does  not  seem  to  l>e  sei^arate 
patellifonn  pieces,  but  merely  the  doAvn ward  produced  lower  outer  edge 
of  eacli  arm-i)iece  itself. 

None  of  the  specimens  yet  found  show  the  niimltcr  of  basal  pieces, 
but  we  can  see  that  its  liody  is  composed  of  small  basals,  with  five  well- 
develojied  subradials  of  uniform  shape,  and  &\e  large  first  radials. 
This  structure  of  the  body,  it  will  be  seen,  is  exactly  that  of  IJrisocri- 
nas — that  is  if  the  base  is  comi^osed  of  five  pieces,  which  is  very  proba- 
ble. The  whole  structure  and  aspect  of  tiie  parts  above,  however,  is 
entirely  different  in  these  groups,  since  in  Erinacriiuis  there  are  always 
but  two  primary  radial  pieces  to  each  ray,  while  the  second  radials  are 
as  large  as  the  first,  and  instead  of  merely  resting  iu  small  sinuses  iu 
the  upper  part  of  the  latter,  the  two  articulate  together  by  straight 
edges  across  their  entire  breadth,  the  articulating  edges  being  always 
provided  with  a  crenated  transverse  ridge  and  furrows.  The  arms  of 
Erlsneriivis  ;ire  al.so  nuich  stouter,  and  present  none  of  the  char;icters 
of  the  type  under  consideration,  while  all  of  its  body  and  arm  pieces 
also  differ  iu  lieing  very  thick. 

It  is  an  interesting  fact  that  the  column  of  the  genus  here  descril.ied, 
as  well  as  its  arms,  present  a  striking  similarity  to  that  of  Taxocriuns 
and  allied  groups,  being  round,  and  composed  near  the  body  of  exceed- 
ingly thin  pieces,  connecting  liy  creiuite  surfaces,  and  provided  ^ith  a 
coiin)aiatively  small  central   canab     Notwithstanding  these  points  of 
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resemblance,  howex'er,  to  Ta.vocriiiiiN,  it  is  exideiit  tliat  this  Kroi'P  is 
more  nearly  allied  to  Cyatliocrhinn.  If  it  lias,  as  s(>eiiis  to  be  tlie  ease, 
live  basal  piec(\s,  the  formula  of  the  genus  would  be  as  follows: 

Basal  ])ieees  5,  subradials  5,  all  of  the  same  form;  radials  4  to  5  y,  5, 
the  first  being  large  and  forming  the  larger  part  of  the  body,  the  others 
small  and  free;  aiials  0;  interradials  0;  arms  bifureating,  and  resem- 
bling those  of  Ta.rorriiiHs. 

Some  five  or  six  specimens  of  this  type  show  that  the  absence  of  anal 
pieces  is  not  an  abnormal,  but  a  constant  character. 


^N'lPTEROCKiNus  Wachsmuthi,  M.  and  W. 

PI.  2,  flg.  4. 
ytpt^rocimus  Wachnmuthi,  Meek  and  Worthen.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1868,  p.  341. 

Body  rather  deeply  ba«iu-t^haped,  or  a  little  more  than 
twice  as  wide  as  high,  rounding  under  from  the  top  of  the 
first  radials  to  the  column.  Base  small,  fiat,  and  nearly 
hidden  by  the  column.  8ubradial  pieces  of  moderate  size, 
somewhat  wider  than  long,  and  all  pentagonal,  there  being 
no  visible  angle  at  the  middle  of  the  under  side  of  any  of 
them.  Eirst  radials  comparatively  very  large,  or  about 
three  times  the  size  of  the  subradials,  twice  as  wide  as 
high,  and  all  alike  pentagonal,  while  each  is  provided  with 
a  rather  deep,  rounded  sinus  above,  equaling  about  one- 
third  of  its  breadth,  for  the  reception  of  the  succeeding 
radials,  on  each  side  of  which  its  upper  margin  is  nearly 
straight,  horizontal,  and  not  incurved.  Second  radials  so 
short  as  scarcely  to  fill  the  sinus  in  the  upper  side  of  the 
first,  and  owing  to  the  concave  outline  above,  often  pre- 
senting a  narrow,  transversely  crescentic  form.  Third  and 
and  fourth  radials  (where  there  are  five)  Aery  short,  or  sev- 
eral times  as  wide  as  long,  and  usually  somewhat  arcuate 
inversely.  Last  (fourth  or  fifth)  radial  a  little  longer  than  the 
next  below,  and  generally  trigonal  or  subpentagonal  (the 
upper  angle  being  somewhat  salient),  and  supporting  the 
arms  on  its  sloping  sides.  Arms  rounded,  rather  divergent, 
and  bifurcating  on  the  sixth  or  seventh  piece  above  their 
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bases,  and  again  once  or  oftener  fnrtlier  up,  the  divisions 
aboTC  each  bifurcation  being  about  half  as  large  as  the 
main  arm  below;  arm  pieces  about  tAvitc  as  wide  as  long, 
not  ivedgc-shaped,  biit  all  sliowing  the  downward  curyatnre 
quite  distinctly,  and  slightly  constricted  on  each  side.  tSur- 
face  merely  buely  granular,  and  the  i)lates  of  the  body 
neither  beveled  nor  tumid.  Column  composed  of  such  thin 
pieces  that  about  fifteen  of  them  may  be  counted  in  a  length 
equaling  its  OAvn  thickness  near  the  base. 

Hight  of  body  of  the  largest  specimen  to  top  of  first 
radials,  about  0.43  inch;  breadtli,  near  1  inch;  thickness  of 
column  of  same  near  base,  0.20  inch;  diameter  of  its  sub- 
pentagonal  canal,  0.05  inch. 

This  C'liuoid  is  so  unlike  all  others  known  to  us,  that  it  is  seareely 
:u'<'t'f-saiy  to  coiiipaie  it  "with  any  otthe  (Ifscrilicd  forms.  The  specific 
name  is  t;iveu  in  honor  of  ^Ir.  Chakles  WAcjiiSMirTn,  the-  author  of 
the  ^enns,  to  Avhom  wc  are  indehted  for  the  loan  of  the  typical  speci- 
]nens. 

Lovttlity  (uid  pdsifiiiii — I'pper  Burlin.i;tou  lieds  of  the  Lower  Carbonif- 
erous,    Burlington,  Iowa.     Mr.  NN'ACTfS^irTU's  colection. 

Xti'Ti'.iMX'Rfxrs  AiMiOKECs,  AVortlien  lAfs. 


Body  cup-shaped,  ^\  ider  than  high,  rapidly  enlarging  to 
the  top  of  tlu!  siibradials,  and  more  gently  from  thence  to 
the  top  of  the  first  radials.  liase  small  and  flat,  and  mostly 
covered  by  the  columnar  joints.  Sul)radials  nearly  eqmil  in 
size,  width  and  hight  about  equal,  and  all  jtentagonal. 
First  radials  about  twice  as  wide  as  high,  a  little  more 
tlian  twice  the  size  of  the  subradials,  and  all  pentagonal. 
Tlie  sinus  for  the  succeeding  radials  occupies  about  one- 
half  of  their  width,  with  their  upper  margins  incurved  on 
each  side  of  the  sinus.  tStcond  and  third  radials  nearly 
equal  in  size.  Pourtli  radial  sharply  trigonal  in  outline, 
giving  support  to  an  arm  on  each  of  its  upper  angles,  whicli 

bifurcate  again  on  the  fourth  plate  above,  on  the  only  ray 
preserved  in  the  s[)ccimen  under  examination.     Plates  of 
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tlie  body  all  finely  jiraniilose  under  a  f>o()d  lens.  Column 
composed  of  altornate  thick  and  tliin  plat(^s  near  its  upper 
extremity. 

Loatlitt/  «)((/ j)as(7(()()— Lowt'i' divisiiiii  of  the  Burlington  beds  of  tlie 
Lower  Carboinferoiis,  at  Burliugtou,  Iowa. 

GeIsDS  SYXBATHOOKINUS,  Phillips,  1836. 
SYNHATHOCKii^T  s  Wachsmuthi,  M.  and  W. 

PI.  2,  Fitr.  5. 
Sijiibathocrinus  Wach^imtthi,  Meek  and  Wortiien.    Proceed.  Acad.  Nat.  Sci.,  PhUa.,  1860,  p.  67. 

Body  below  the  top  of  the  first  radial  pieces  nearly 
semi-globose,  or  aj)proaching  semi-oyal,  being  about  twice 
as  wide  as  high,  and  rounding  to  the  column  below.  Base 
forming  one-third  to  nearly  one-lialf  the  hight,  somewhat 
basin-shaped,  and  obscurely  pentagonal  in  outline  as  seen 
from  below;  basal  j)ieces  Avith  the  two  larger  diyisions 
wider  than  high,  and  hexagonal  in  outline,  and  the  smaller 
aboiit  as  wide  as  high,  and  pentagonal  in  form.  Pirst  ra- 
dial pieces  two-thirds  to  three-fourths  as  high  as  wide,  with 
a  general  quadrangular  outline;  but  two  of  those  on  the 
anal  side  haye  each  one  of  the  superior  lateral  angles 
slightly  truncated  to  form  a  notch  for  the  reception  of  the 
first  anal  piece,  so  as  to  giye  each  an  additional  angle. 
Second  radial  jaeces  of  nearly  the  same  size  as  the  first, 
but  not  tapering  upward  as  much  as  the  first  do  do^ynward, 
quadrangular  in  outline,  and  generally  about  three-fourths 
as  long  as  wide.  First  anal  piece  about  half  as  wide  as 
long,  pentagonal  in  form,  and  equaling  the  length  of  the 
second  radial  pieces ;  second  anal  piece  nearl}-  half  as  long 
as  the  first,  on  the  truncated  upper  end  of  which  it  rests, 
trigonal  in  outline,  the  upj^er  angle  being  acute. 

Arms  yery  long  and  yery  gradually  tapering,  angular 
along  the  middle  of  the  dorsal  side,  and  each  composed  of 
more  than  thirty  quadrangular  pieces,  that  are  somewhat 
Ayider  than  long,  and  proyided  with  a  yery  deep  ambulacval 
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furrow  witliin.  Minute  ambulacral  pieces  extending  np 
tlie  fnrrovrs  of  the  arms,  from  five  to  se^'en  to  eacli  arm- 
pieee  in  eacli  row,  the  two  rows  iircliing  over  the  deep  fur- 
rows. Proljoscidiform  yentral  tube  very  long,  slender, 
cylindrical,  and  composed  of  ajiparently  not  more  than 
two  or  three  ^'ertical  ranges  of  oblong  curved  pieces,  about 
lialf  as  long  as  those  of  the  arms. 

Column  comparatively  rather  stout,  rounded,  and  com- 
posed near  the  liase  of  more  or  less  irregular  pieces,  gradu- 
ally becoming  thicker  farther  down,  and  all  pierced  by  a 
small  rounded  or  subpentagonal  central  canal. 

Surface,  A\hen  well  preserved,  showing  under  a  strong 
magnitier  minute  granulations,  witli  a  teiulency  to  run  to- 
gether into  a  kind  of  vermicular  st)h"  of  marking. 

Hight  of  body  of  a  medium  sized  specimen,  to  the  top 
of  the  first  radial  pieces,  0.16  inch;  breadth,  0.28  inch; 
hight  to  top  of  second  radial  pieces,  0.30  inch.  Length  of 
arms,  about  '■>  inches;  lireadth  of  same  at  the  base,  0.15 
inch.     Thickness  of  column,  0.10  inch. 

This  species  will  he  at  oiiee  distiugai«lieil  from  all  the  others  known 
to  us,  by  having  its  body  obtnsely  rounding  under  to  the  column  below, 
inste<T,d  of  (expanding  upward  from  the  same,  with  straight  or  concave 
sides.  By  this  character  alone  <if  its  body,  cxclirsive  (if  the  second  ra- 
dials,  when  found  detached,  it  can  I'caddy  be  distinguished  from  S. 
(JcniatHft,  Owen  and  Shumard,  as  well  as  from  S.  Wai-tliciii  and  H-  jxtpil- 
latus,  Hall. 

A\'e  ha^'c  elsewhere  noticed  the  occurrence  of  a  long  pipe-stemdike 
ventral  tntie  in  this  genus,  and  a  double  series  of  minute  ambulacral 
l)ieces  extending  up,  and  apparently  arching  over,  the  ambulacral  fur- 
row of  each  arm.*  These  characters  were  first  observed  in  this  species, 
in  which  the  ventral  tube  seems  to  be  nearly  as  long  as  the  ai'ins.  We 
lune  also  seen  indications  of  the  same  characters  in  A'.  Worthcni,  and 
fragments  of  otlier  undetermined  species,  and  hence  have  little  doubt 
that  they  occur  in  all  the  sjiccies  of  the  genus,  when  well  preserved. 
Thei'c  is  perlja])s  scarcely  any  other  t>peof  all  the  ^■arious  genera  of 

^  SoTiietJnibN  tlifse  pircea  are  thro\\  ii  Eiiiait  alim^  tlie  middlp,  as  il' tbey  hail  >ieen  iiiovaWf  and  ar- 
ticul;tteil  90  as  tu  itpC'U  IT  close  together  OTi^r  the  ambulacral  furrows.  So  far  as  we  have  been  able  to 
see  there  would  appear  to  be  uo  piunuls  in  this  j;euu9. 
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Crinoids,  in  which  one  wtmld  less  cxpctit  to  find  such  an  elongated  ven- 
tral tube,  than  in  this. 

Localitj/  and  jjositian — ITppcr  divisit)n  of  the  Burlington  group,  at 
Burlington,  Iowa.  Lower  Carboniferous.  No.  .'335  of  Mr.  \\'A('iiSMtTH's 
collection. 


Synbathocrinus  bkevis,  M.  and  W. 

PI.  2,  Fijj-  6. 
Synbathocrinxts  brevis,  Mebk  and  WOKTHEN.    Proceed.  Acad  Nat.  Soi.,  Phila.,  1869,  p.  68. 

Body  small,  expanding  ratlier  rapidly,  with  nearly 
straight  sides  from  the  base  to  the  top  of  the  tirst  radial 
pieces,  thence  contracting  very  slightly  to  the  top  of  the 
second  radials.  Eorm  and  arrangement  of  the  body  pieces 
yery  nearly  as  in  the  last.  Arms  comparatiycly  short  and 
tapering  rather  rapidly  at  the  extremities,  angular  or  sub- 
carinated  along  the  middle  of  the  dorsal  side,  the  caidna 
being  interrupted  or  obsolete  near  the  sutures  bet^yeen  the 
arm  piecs,  so  as  to  present,  as  seen  in  outline,  a  sul)crenate 
appearance;  arm  pieces  eighteen  to  each  arm,  excepting  the 
first  one,  slightly  wider  than  long.  Column  slender,  round, 
and  composed  of  alternately  thinner  and  thicker  pieces  near 
the  base,  some  of  these  0.25  inch  farther  down,  howeyer, 
being  as  long  as  wide,  all  marked  with  strong  radiating 
strife  on  their  articulating  surfaces,  and  pierced  by  a  small, 
apparently  round,  central  canal.     Surface  finely  granular. 

Hight  of  body  to  the  top  of  the  first  radial  pieces,  0.15 
inch;  to  top  of  second  do.,  0.20  inch;  breadth,  0.21  inch; 
length  of  arms,  1.35  inches. 

This  species  will  be  readily  distinguished  from  >S'.  Wortheiii,  S.  den- 
tdtiis  and  S.  jpapillatiis,  by  its  much  shorter  arms,  which  have  scarcely 
two-thirds  as  many  pieces  as  in  those  species.  Its  body  is  also  rather 
less  spreading,  and  slightly  more  inclined  to  round  in  to  the  columD 
below,  but  not  near  so  much  so  as  in  the  last  described  species,  from 
which  it  also  differs  in  having  much  shorter  arms. 

Locality  and  position — Lower  Burlington  beds,  Burlington,  Iowa. 
Lower  Carboniferous.     No.  336  of  Mr.  Wachsmuth's  collection. 
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Genus  DICHOOEI^US,  JMunster,  1839. 

DiCHOORINUS   LIXIOATIS,  M.   and  W. 

PI.  3,  Fig.  1. 
Di'rhoin-iniis  lineatus,  Meek  aud  "Wokthen.    Proceerl.  Acad.  Nat.  Sci.,  Phila.,  1869,  p.  69. 

Body  ovoid-siibglobose,  about  as  wide  as  long,  not  round- 
ed l)elow,  but  abruptly  tapering  to  the  column;  widest  near 
tlie  middle,  and  l)ut  slightly  contracted  above.  Base  form- 
ing very  nearly  lialf  tlie  biglit,  and  expanding  rapidly,  so 
as  nearly  to  equal  at  tlie  top  the  gi-eatest  breadth  of  the 
body;  margins  faintly  sinuous  for  tlie  reception  of  the  next 
range  of  pieces;  sutures  a  little  furnnved,  but  anchylosed. 
Radial  pieces  quadrangular,  geu(a-aily  nearly  or  quite  as 
wide  as  long;  sinus  aboye  for  the  reception  of  the  second 
radials  sliallow,  rounding,  and  equaling  about  half  the 
breadtli  of  the  iippei-  margin,  marked  with  tine,  radiating 
stri;e  at  the  outer  margin.  Aual  piece  as  wide  below  as  the 
first  radials,  but  nai-roA^er  aboye,  and  slightly  shorter;  sub- 
pentagonal  in  form,  being  but  a  cry  obtusely  angular  in  tlie 
middle  below.     (Sncce(>ding  parts  unknown.) 

Surface  ornamented  with  numei'ous  sharply  eleyated 
lines  slightly  less  than  the  furrows  between.  Of  these 
lines,  f»n  the  base,  a  part  near  each  latta'al  margin  run  par- 
allel to  ihe  same,  while  other  series  further  from  the  mar- 
gins, althougli  parallel  with  each  other  on  each  side  of  the 
middle,  run  obliquely  so  as  to  connect  ^\■ith  the  lateral  ones 
and  with  each  other  along  the  middle,  in  such  a  manner  as 
to  form  three  divaricating  s(?ries  on  each  piece;  near  the 
upi>er  margins  there  are  also  ti-aces  of  a  few  A'ery  fine, 
crowded  striae  running  parallel  to  tlie  same.  On  the  first 
radial  and  anal  plates  there  are  also  a  few  fine,  transverse 
stria'  near  and  parallel  to  the  lower  margins,  while  on 
a  triangular  centi'al  spiice,  ^\  ith  its  most  acute  angle 
terminating  near  the  middle  of  tlu'  top,  there  are  vertical 
or  slightly  converging  stria',  of  the  same  size  as  the  divai'i- 
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catiiiy- series  on  tlie  bast;;  and  on  eacli  upper  lattsral  space,  on 
eaeli  side,  another  series  runs  up  and  down,  parallel  to  the 
lateral  margins.  (Column  rather  small,  round,  and  provi- 
ded Avith  a  very  minute  eenti-al  ])erforation. 

Higlit  of  body  to  top  of  lirst  radials,  0.(i5  inch;  breadth, 
0.66  inch;  hight  of  base,  about  0.30  inch. 

This  s])eci(.'s  seems  to  be.  somewhat  iiitermediate  in  its  cliaracteis 
between  I>.  orafus  and  B.  stri((tiit<,  of  Owen  and  Shumard.  From  the 
first  it  differs  in  having  distinct,  sharply  defined,  continuous  liues  on 
the  body  plates  instead  of  merely  rows  of  depressed  granules,  and  these 
lines  also  run  differently  on  the  basal  pieces  from  tlie  rows  of  granules 
on  that  part  of  D.  ovatus  which  are  described  as  forminji'  a  series  of 
hexagons,  one  within  the  other,  instead  of  forming  three  series  of  tri- 
angles, as  the  lines  on  our  species  sliows  a  tendency  to  iln.  The  lines 
aie  also  as  well  defined  on  the  ladial  and  anal  i)ieces  of  our  species  as 
on  the  base,  while  the  suiface  of  these  parts  of  _/'.  urafiin  is  described  as 
being  merely  "corrugated."' 

In  having  continuous,  well  defined,  raised  lines,  it  agrees  more  nearly 
with  J),  stridiiis,  of  Owen  and  Shumard,  tint  it  is  oasity  distinguished 
from  that  species  by  having  these  lines  very  much  finer  and  more 
crowded,  as  well  as  greatly  more  numerous,  there  being  about  ten  of 
them  in  the  space  of  0.20  inch,  whicli  only  includes  four  or  flv'e  of  those 
on  I>.  striafiif!. 

Locality  and  jjos(7/())i— Lower  Burlington  beds,  Burlington,  Iowa. 
Lower  Carboniferous.     Mr.  Waghsmuth'.s  collection. 


DiOHOCRTNUS  Pisu.M,  M.  and  ^y. 

PI.  3,  Fig.  -2. 
IMchiK-rimis  pisiim,  ifr.EK  and  WOHTHES.    Proceed.  Acad.  Nat.  Si'i  ,  PLila.,  1809,  p.  69. 

Body  small,  somewhat  cup-shaped,  approaching  sub- 
globose,  rather  depressed  or  flattened  below,  and  from  one- 
fourth  to  one-third  longer  than  wide,  slightly  contracted  at 
the  top.  Base  nearly  flat,  or  presenting  a  shallow  dish- 
shaped,  subcircular  outline  ;  facet  for  attachment  of  the  col- 
umn very  small.  Pirst  radial  plates  generally  slightly 
longer  than  wide,  and  nearly  quadrangular  in  form,  com- 
paratively moderately  thick ;  sinus  in  the  upper  margin  of 
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eacli,  for  the  reception  of  tlic  second  radials,  very  shallow, 
and  about  half  as  wide  as  the  upper  iiiar<;in.  Anal  plate 
wider  helow  than  any  <»f  the  first  radials,  but  nari'owing 
up^vard;  provided  A\itli  a  Acry  obscure  angle  at  the  middle 
of  the  under  side,  so  as  to  present  a  subpentagonal  outline. 
(Arms  and  Aault  unknown.) 

Surface  ornamented  with  comparatively  strong,  rounded 
cost?e,  wider  than  the  furrows  between.  On  the  base  these 
are  arranged  in  three  divaricating  series,  the  lateral  costaj 
being  parallel  to  tlie  lateral  margins,  and  the  divergence 
upward.  On  the  radial  and  anal  plates  there  are  7  or  S  of 
these  costic  Avhich  run  uearl}'  vertically  and  parallel,  the 
lateral  ones,  hoAvevcr,  converging  above,  so  as  to  leaA'e 
small  triangular  spaces  on  the  superior  lateral  coi'ners,  on 
which  there  are  a  few  short  costa^  not  properly  connected 
Avith  the  others. 

Hight  of  body,  0.30  inch;  breadtli,  0.37  inch.  Cost* 
on  radial  plates,  six  (»r  scAen  in  the  s[)ace  of  0.20  inch. 

Ill  tlie  coai-sciicss  of  its  cnstie  tliis  species  is  nearest  like  IK  xtriaius, 
of  Owen  and  SlniDuuxl,  but  it  difleis  in  liavin;;  its  eostie.  ratliev  smaller, 
more  lonnded  and  sei)aiated  by  furrows,  distinctly  snniller  tliaii  the 
cost;e  tlieiiiselves,  wliicli  are  also  witlioiit  the  iiuinerous  little  asperities 
seen  on  those  of  1>.  strliitua.  It  is  also  a  smaller,  shorter  species,  with 
a  much  more  depressed  or  nearly  flat  base. 

Locality  and  pa'sition — Upper  division  of  the  Burlin.<;ton  group,  at  Bur- 
lington, Iowa.     Mr.  WAcnsMUTn's  collection. 


(Ji:mts  CALOEOOKIXUS,  Hall. 

Cnlrnirrhivs,  Hall,  IKW.     Piiliri.ii(c,l,.-v,  N.  T..  Vol.  11,  p.  X,-'. 

l.Cheirui-riiius,  Hall,  l^Cll.  Tliiitc.-nlli  Kepijrt  KrMt-ut.s  riiucisily,  N.  T.,  (State  Call.,  N.  H.)  p.  1-2C! 
(not  ri.rh-mrhms!,  EiiliWiiM,  l.-OG,  Bull  Si.t.  d.-s  Nat.  llu.<ic.  "\'ol.  -"J  p.  l-Jc,  aud  Leth.  K.isa,,  Vul.  I.  p. 
H4r>,  PI.  xxxii,  rig.  1,  a,  k,  IfW.) 

Dr.  Shtjmard  has  su,i;,i;(\st(>d,  in  his  eatalo.nue  of  ISTortli  American 
Paheozoic  UcliiiKiilcniiatii  ( Trans.  Aca<l.  Sci.,  St.  Louis,  ii,  p.  3.'iS, 
1S6C),  that  the  curious  .yenus  of  Crinoids  described  liy  Prof.  IIall,  in 
the  Iicpoit  of  the  Eegents,  cited  above,  under  the  name  C7(('(';v(('rn(«x, 
may  be  the  same  type   for  which  Prof.  Hall  had  previously  proposed 
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tbe  name  Cakcocyiniis,  in  the  Second  N'olniuc  of  tlie  Piiln'ontolo.ny  of 
N.  Y.  The  name  Calccocriiiun  was  pro]tose(l  by  liim  for  some  siibti'ij,'onal 
pieces  of  a  Ciiuoid,  wliicli,  jiul,i;iiig  from  Ijiw  ii.miics  and  deseiiptioii, 
certainly  resemble  vcri/  cl(i)ich/  tlie  l)as;il  piece  of  tbe  sul.)se(jii('iirly  pro- 
posed genus  ClicirDvrinii.s — so  closely  indeed,  tbat  we  ai'c  much  inclined 
to  adopt  Dr.  Shumaed's  sng^cstion  that  they  may  belong  to  the  same 
type.  Still  it  seems  very  improbable  that  Prof.  Hall,  with  the  original 
typical  specimens  of  his  ('alveocriiiii.s  (of  which  he  says  many  specimens, 
all  agreeing  in  form,  have  been  found)  at  hand  for  comparison,  should 
have  been  less  liable  to  understand  their  true  relations  to  his  sub- 
sequently described  type  than  otheis,  with  only  his  figures  and  descrip- 
tion of  CaJccocrinus  accessible  for  comparison,  and  consequently  j)ro- 
ceeded  to  re-describe  the  same  genus  under  another  name,  that  he  had 
lU'eviously  called  Vuhrovriinifi. 

The  synonymy  is  also  unfortunately  still  farther  complicated,  by  the 
fact  that  Prof.  Hall  happened  to  select  for  one  of  tlie  abo\e  mentioned 
genera,  proposed  by  him,  the  name  Chcirovriuus^  whicli  had  been  used 
by  EiCHWALD,  in  185G,  for  a  genus  of  Cystidians.  Eicdavald's  pro- 
posed genus  seems  to  be  nearly  related,  as  he  has  state<l,  to  IJcliino- 
encrinites,  though  it  is  very  probably  distinct.  If  so,  then  the  name 
Cliciroci-iiius  would  have  to  stand  for  his  type,  and  could  not  be  re- 
tained for  that  described  by  Pi<if.  Hall,  even  if  distinct  from  his  Cal- 
ceaeiiiuis.  In  that  case,  to  avoid  confusion,  the  form  here  under  con 
sideratiim  might  be  called  Uuchfinici-iuns. 

Until  these  questions  of  synonymy  can  be  cleared  up,  however,  we 
prefer  to  describe  our  species,  provisionally,  under  the  name  Ccdceocyinus; 
although,  if  the  type  of  that  genus  is  distinct  from  Cliein>eriiius,  and 
the  latter  name  can  stand,  they  would  have  to  be  ranged  under  it,  as 
they  are  clearly  congeneric  with  the  types  for  which  it  was  proposed. 

It  is  evident  that  this  remarkable  genus  differs  so  widely  from  all  the 
other  known  types,  that  it  must  be  regarded  as  belonging  to  an  entirely 
distinct  and  unnamed  family,  which  might  be  called  Calveocrhiidw,  as 
it  is  almost  a  certainty  that  Cdlceocrinus,  even  if  generically  distinct 
from  the  forms  here  under  consideration,  would  at  least  belong  to  the 
same  family,  and  if  they  are  generically  identical,  Calccocrlinis,  being  the 
oldei-  name,  would  have  to  stand  for  the  typical  genus. 
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CaL(  ICOCKIXLS  t   VV" ACHSMUTHI,  M.  aiul  W. 

PI.  2,  Fig  1. 
Cnlnociiims  VTeu'hsiimihi,  Meek  and  Worthek.    Proceeil.  Acad.  ^"at.  Soi.,  Phila.,  l.^fiO,  p.  7^. 

Body  small,  eompicssed  antero-posteriorly ;  above  the 
base  approaching  an  oblong  outline,  being  longer  tJian 
wide,  a  little  concave  in  the  middle  of  the  dorsal  side,  and 
Avith  tlic  lateral  margins  of  the  dorso-lateral  pieces  con- 
stricted in  the  middle,  and  rounded  and  curving  inward  or 
forward,,  so  as  to  form  a  part  of  the  ventral  side.  Basal 
piece  subtrigonal,  about  twice  as  wide  as  high,  truncated 
its  entire  breadth  abov<>  for  conne<'tion  a\  ith  the  succeeding 
piece  by  a  widely  ga]nng  suture,  evidently  constructed  so 
as  to  permit  it  to  l)e  opened  out  on  a  line  with  tlie  body, 
though  in  the  s])ecimeus  seen  it  is  always  folded  close  in 
against  tlie  ventral  side ;  facet  for  the  attachment  of  the 
column  truncating  tlie  lower  end,  concave,  and  equaling 
aliont  half  the  breadth.  Column  comparatively  ratlier 
stout,  composed  near  the  base  of  alternately  thicker  and 
thinner  pieces,  becoming  more  slender,  and  composed  of 
longer  and  moi-e  uniform  pieces  farther  down;  central 
cavity  pentagonal.  Body  plates  closely  anchylosed,  lower 
dorsal  plate  triangular,  about  one-third  as  large  in  the  mid- 
dle as  the  dorso-lateral  pieces,  which  are  between  three  and 
four  times  as  long  on  the  outer  side  as  Avide.  Upper  dor- 
sal plate  subtrigonal,  Avith  the  lateral  angles  a  little  truii- 
catcd  obliquelj^  outward,  about  twice  as  Avide  as  high,  and 
truncated  about  three-fourths  its  breadth  above,  for  the  re- 
ception of  the  middle  or  dorsal  .arm,  more  than  filling  the 
broad  triangular  notch  between  the  upper  ends  of  the  dorso- 
lateral pieces. 

Dorsal  arm  sinii)le,  and  coui]»oscd,  above  tlie  first  piece, 
of  ol)long  pieces  that  are  rounded  on  the  outer  side,  and 
aliout  one-third  longer  than  AA'idc.  Lateral  diAasions  of  the 
ra}'s  supported  on  the  superior  latter  sloping  side  of  each 
dorso-lateral  |>iecc.  composed  each  of  (as  far  as  can  hv  seen) 
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iivo  pieces  in  a  direct  rant;e,  extcuiding  out  latei'ally,  and 
cnrving  around  toward  the  ventral  side;  of  tliese  pieces  the 
first  is  very  short,  and  does  not  support  an  arm,  a\  hile  each 
of  the  other  bears  an  erect  arm  above.  Bach  of  these  hite- 
ral  arms,  as  far  as  can  be  seen,  gives  oif  a  small  division 
on  the  dorsal  side  of  the  third  piece  above  the  base,  while 
the  main  division  of  each  bifurcation  again  on  the  fourth 
piece  above,  the  bifurcating  pieces  being  a  little  tumid. 
All  the  arms  have  a  deep  ambulacral  furrow  within. 

Pieces  of  the  ventral  side  unknown. 

Length  of  base,  0.10  inch;  length  of  body,  exclusive  of 
base,  0.35  inch;  breadth  do.,  0.27  inch;  length  of  arms,  1 
inch. 

This  species  is  related  to  C.  ddviyJux,  Hall,  but  (litters  in  liavin.;:;'  its 
dorsal  arm  simple,  instead  of  bifurcatiiiij,  and  its  lateral  arms  bifurca- 
ting first  on  the  third  instead  of  the  fourth  piece.  From  C.  reiifi-lcoxus, 
Hall,  it  also  differs  in  having  the  dorsal  arm  simpl(>,  instead  of  bifur- 
cating, while  its  npi^er  dorsal  piece  is  distinctly  shorter  in  proportion 
to  breadth  than  in  that  species. 

If  farther  comiiarisons  shoidd  sliow  these  forms  to  be  geneiically  dis- 
tinct from  Ci(lcc<>criiiuff,  and  Chcirocrinus  is  found  to  be  tenable,  this 
would  have  to  be  called  Chcirocrinus  ^Yachsmllthi. 

The  specific  name  is  given  in  honor  of  Mr.  Charles  \yAOHs:\roTH, 
of  Burlington,  Iowa,  to  whom  we  are  indebted  for  the  use  of  the  speci- 
mens from  which  the  description  was  made  out. 

Locality  and  positian. — Upper  Iiurlington  beds  of  Lower  Carbonifer- 
ous, at  Burlington,  Iowa.     Mr.  Wachsmxjth's  collection. 


Genus  EEIS00EI:N^US,  M.  and  W.,  1865. 

Geol.   Surv.  of  Ulinois,   Vol.  II.  p.  315. 

This  genus  was  originally  proposed  by  us  for  the  reception  of  two 
very  similar  forms,  one  of  which,  from  the  upper  part  of  the  Coal 
Pleasures  of  Illinois,  we  called  U.  typnn,  and  the  other,  from  the  same 
horizon  in  Nebraska,  we  called  E.  Xebrascensk.  The  specimens  then 
known  consisted  only  of  the  body  up  to  the  summit  of  the  first 
radials.  This  part  of  these  forms  is  subhemispherical  in  outline,  being 
rounded  below,  and  evenly  truncated  above,  with  five  minute  or  very 
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small*  basal  pieces,  snrnnnifled  l)y  and  alternatiiis'  with  somcwliat 
lar.oer  subradials,  which  in  their  turn  alternate  with  and  support  five 
larger,  thick  tirst  radials,  with  articiilatiii;;-  facets  oecui)yiug  their  entire 
breadth  above,  for  the  reception  of  the  next  ran,i;e  of  radials.  Tljcse 
radials  being  in  contact  with  each  other  all  around,  leave  no  spaces  for 
anal  or  interradial  pieces.  All  the  specimens  tiien  known  had  lost  the 
arms,  l)ut  those  of  other  species  now  before  us  ar<'.  seen  to  be  simple 
from  their  origin  on  the  second  radial  pieces,  and  each  composed  of  a 
single  series  of  traus\'ersely  oblong  pie<;es. 

Suliscquently  another  sjiecies  was  found  iji  the  same  beds  in  Illinois, 
presenting  an  obconic  form  of  body,  with  a  protuberant  liase,  and  we 
w<'rc  so  much  impressed  with  its  icscmblance  to  an  East  Indian  Car- 
boniferous type  descrilicil  by  Dr.  DB  KoxixCK,  under  the  name  P/i//o- 
i-riiniti,  in  isd.'',,  that  we  were  led  to  think  our  genus  not  distinct,  and 
his  name  ha\  ing  i)riority  of  date,  we  referred  the  two  forms  we  had 
first  described  to  it.*  In  doing  this,  however,  we  tliought  it  desiralile 
to  change  the  specitic  name  of  our  species  ti/pi(s,  it  not  Ijcing  the  type  of 
tlie  genus  rhilocriiins. 

AVi.'  were  led  to  regard  our  species  as  not  being  geiierically  distinct 
from  Z'/( //(»■;■/((».•(,  because  they  agree  exactly  m  all  theu'  known  generic 
characters,  uidess  the  lower  range  of  ))ieces  shown  in  the  figure  of  rJiilo- 
crimia  ically  are  the  basal  ])ieces,  wliich  would  make  that  genus  without 
subradial  pieces.  As  tlie  typical  s])ecimen,  liowt'\-cr,  seems  from  the 
figure  to  be  a  little  defective  at  the  lower  extremity,  and  the  lowest 
range  of  pieces  re])resented,  if  really  prolonged  to  the  bottom  of  the 
body,  would  have  to  i>resent  a  \'ery  remarkably  elongate  cuneiform  out- 
line, we  were  strongly  impressed  with  the  ])robability  of  there  being 
another  smaller  series  of  true  basal  jiieces  below  the  lowest  range  rep- 
resented (but  not  visible  in  coiiseijuence  of  the  condition  of  the  siieci- 
men),  especially  as  tliesc  tbrjus  appear  to  agree  so  nearly  in  other 
respects.  If  s<i,  tliei-e  would  be  no  generic  dilferenccs  between  I'liilo- 
criinis  and  Krisocriiiu-^,  and  the  American  species  would  have  to  stand 
undei'  the  former  name.  If  Philocriiiiis,  howevei',  ically  has  no  sub- 
radial  pieces,  then  of  couise  [■JrisiKTiiiiix  must  be  an  entirely  <listinct 
genus.  Tntil  all  doubts  on  this  j)oinf,  ]ioMc\cr,  can  lie  remo\ed,  we 
linally  concluded  to  retain  our  name  Krisufriiiits. 


'  Our  l;i)ri'  <'(iiii]ian.sniiH  dl'  I  Im'  iillicr  speciiiirns  liil\'i*  Ird  to  the  ciiiirliisimi  that  tlirse  are  only  varie- 
tii'N  of  out'  M]ifticH.  (Hinii  sjircilnilis  of  a  form  ilr.srnlicd  l)y  U8  in  tile  I'TOLTi'dings  for  AllL^nist,  1K65, 
fioiii  a  imiiihei  (>]■  ilrfarli'-il  jiiati's  nnili.'i'  the  nan ii-  E.  ti'hririfUitus.  also  whows  that  it  does  not  liclongto 
this  uiniis,  as  it  has  a  lav^r,  ohinnii  siihaiial  and  a  ti  iir  anal  ]>icc('  rfsting  on  the  upper  trnnoatt-il  ed^c 

of  one  of  thr  sMliradials.     lli-i ,  alllmu-h  it  a,i;n  rs  (txartly  iu  all  its  other  known  parts  with  ^r/w- 

crriniK,  it  faiinnl  ]unprrl\  lir  irtainrdin  that  urn ns,  lint  would  liclon^  In  ^'//,^//(f,<-,t,/N,?,  ;;i\in!::  that 
ijiuiip  lilt'  liniitH  uriiriall\'  admitted.  It  is  nut  a  tvpic.al  i'ljiitimi-rniiiK.  lio\\evor.  hot  ncaror  the  gi-oup 
Biiri/ri  nun.,  and  yet  dill'eis  from  the  t>  pical  fonns  of  that  group  in  lia\  mi:  its  second  radials  as  wide  a5 
the  tiist,  and  ai'ti dilating  by  1))  "ad,  tranMvfrscly  fiirTow  ed  farfts,  instead  of  inrrely  ]-estinu  in  rnmpara- 
liv.ly  siiiall  sinii.s.s  in  llie  npi.ei  oduo  of  the  latin. 
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The  close  similarity  of  tlie  body  of  some  species  of  tliis  genns  ami 
tliat  of  aiiotlicr  nllied  fdrm,  foiuid  in  the  ui)]ier  meiiilteis  of  t]ie<'(i:il 
Measures  of  Neliraslia,  to  tlic  eorrespoiidiiig  jiarts  of  the  j^eiiiis  Hn- 
criniis,  and  tlieir  wide  difference  from  all  the  then  known  Lower  Car- 
boniferous Crinoids  of  America,  have  been  appealed  to  as  facts,  sustain- 
iug-  an  opinion  maintained  l)y  some,  that  these  Nebraska  beds  belong 
to  the  age  of  the  I'ermian  of  Euroi)e,  instead  of  the  Coal  Measures. 
The  fact,  however,  that  we  now  have  the  species  of  this  genus  descrilicd 
in  this  paper,  from  the  lower  part  of  the  Loiccr  Carboniferous  or  Moun- 
tain Limestone  at  Burlington,  ought,  we  should  think,  to  be  suffteient 
evidence  that  no  such  conclusions  can  be  properly  ])ased  on  this  type 
of  fossils. 


Ekisocrinus  ak^tiquus,  M.  and  W. 

PI.  2,    Fig.  3. 
Erisocrinvs  antiquus,  Meek  .and  WouTUEN.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1^611,  p.  71. 

Body  small,  mucli  depressed,  somewhat  liasin-shaped, 
or  very  rapidly  expanding  from  tbe  base  to  the  summit  of 
the  first  radial  pieces,  at  the  eonncctioiis  of  which  it  is  very 
faintly  sinuous  around  the  margins  as  seen  from  beloAv. 
Base  small,  subpentagonal,  almost  entirely  covered  by  the 
round,  flat  facet  for  the  attachment  of  the  column;  basal 
pieces  exposing  very  small  pentagonal  surfaces  three  or 
fottr  times  as  wide  as  long.  Sul)radial  pieces  each  aliout 
one-half  to  two-thirds  as  large  as  the  wliole  base,  all  uni- 
formly pentagonal  (there  being  no  visible  angle  at  the  mid- 
dle of  the  base),  and  with  the  upper  sloping  sides  each 
aljout  twice  the  length  of  the  lateral  margins.  Eirst  radial 
pieces  about  twice  as  large  as  the  subradials,  half  as  long 
as  wide,  and  all  equally  pentagonal,  with  the  lateral  and 
inferior  sloping  edges  of  nearly  equal  length,  and  the 
straight,  ui)j)er  truncated  side  equaling  the  entire  breadth; 
articulating  upper  edge  very  thick,  deeply  notched  at  the  mid- 
dle on  the  inner  edge,  and  provided  with  the  usual  transverse 
ridge  and  furrows.  Second  radials  as  wide  as  the  first,  and 
about  three-fourths  as  long  as  wide,  angular  in  the  middle 
on  the  dorsal  side,  and  constricted  on  each  lateral  margin; 
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pentagonal  in  form,  and  sui)portinjj;  on  tlieir  superior 
sloping  sides  the  fiist  arm  pieces,  which  are  quadrangular, 
slightly  constricted  on  eacli  side,  and  a  little  Avider  than 
long;  arms  beyond  these  simple  (as  far  as  they  can  be 
traced  in  the  specimen),  t-wo  to  each  ray,  or  ten  in  the 
whole  series,  and  composed  of  somcAvhat  shorter,  quadran- 
gular pieces,  provided  with  a  Avell  defined  ambulaci'al  fur- 
row within.     Surface  merely  finely  granular. 

Hight  of  body  to  the  top  of  the  first  radials,  0.12  incli; 
breadth,  0.-23  inch. 

Tliis  little  ,s])ecies  will  be  I'eadily  distiiij^nished  from  tliose  already 
known  from  tlie  Coal  Measines  by  its  imicli  more  depressed,  rapidly 
expanding;-  body,  as  well  as  by  its  proportionallj'  longer  and  constricted 
second  radial  pieces. 

Locality  ami  positlmi — Lower  division  of  tlie  Burlington  group,  at 
Burlington,  Iowa.  Lower  (.'arlioniferous.  Mr.  ^A'AcriSAir'j'if s  collec- 
lectiou. 


EKisociimus  AN'hitei,  M.  and  W. 

PI.  -3,  Fi-.  2. 
Eriyiorrinus  Whttei,  Meek  and  A\^orthen.    Proceed.  Acad.  Xat.  Sci.,  Phila.,  ]8li!i,  p.  7-3. 

Body  of  moderate  size,  very  much  depressed,  or  almost 
dish-.shaped  below  the  toji  of  the  first  radials,  being  about 
three  times  as  wide  as  high.  Base  yery  snuill,  and  entirely 
hidden  by  the  slender,  round  column,  A\]ien  it  is  attached. 
Sul)radials  forming  together  a  nearly  fiat,  pentagonal  disc. 
First  radials  com]»aratively  lar^e,  tliick,  and  presenting  a 
general  (juadraiigular  outline,  there  l)eiug  scarcely  any 
visible  angle  at  the  middle  of  the  irnder  side,  which  is  dis- 
tinctly shorter  than  the  straight,  transverse  upper  edge, 
and  about  as  long  as  the  diverging  lateral  margins.  Sec- 
ond radial  pieces  ns  large  as  the  first,  which  they  equal  in 
breadth,  l)roadly  rounded  on  the  outer  or  dorsal  side,  pen- 
tiig(mal  in  form,  and  each  supporting  on  its  superior  slop- 
ing sides  two  arms,  thus  making  ten  to  the  whole  series. 
Arms  simple  from  tlieii-  origin,  flat  on  the  outside,  and  com- 
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posed  of  quiidranguliir  pioccs,  the  lirst  of  which  is  neniiy  ;is 
long  as  wide,  and  the  others  about  half  as  lont;-  as  wide, 
with  scarcely  any  tciKlcucy  to  assume  a  wedge  shape.  Sur- 
face merely  liucly  granular. 

Hight  of  body  to  the  top  of  first  radial  pieces,  measuring 
to  their  inner  edges,  0.14  inch;  breadth,  0.40  inch;  breadtli 
of  column,  0.08  inch. 

This  s[)eties  will  be  distinguisbed  from  tlie  last  by  its  more  depressed 
body,  whieli  has  its  under  sitle  between  the  top  of  the  first  radial  xiieces 
and  the  colunni,  slightly  eouvex  in  outline  instead  of  concave,  which 
results  from  the  greater  promiuence  of  the  basal  aud  subradial  jjieces 
of  the  latter.  The  species  under  consideratiou  likewise  has  its  radial 
pieces  proportionally  wider — paiticularly  the  second  radials,  which  also 
differ  in  being  broadly  rounded,  instead  of  angular,  on  the  dorsal  side, 
and  not  e(»nstricteil  on  their  lateral  margins.  Its  arm  i)ieces  are  also 
flat,  instead  of  convex,  on  their  outer  side. 

Owing  to  the  fact  that  the  column  entirely  hides  the  very  small  base 
of  this  species,  and  the  sutures  lietween  the  subradials,  or  first  range  of 
pieces  around  the  summit  of  the  column,  are  rather  obscure,  and  really 
look  as  if  there  were  oidy  three,  instead  of  five  of  these  pieces,  we  were 
led  to  suspect  that  these  might  be  the  liasal  pieces,  which  would  remove 
the  species  entirely  from  the  genus  Erimicrinus.  On  removing  the  col- 
umn, however,  we  have  been  able  to  see  what  we  believe  to  be  five 
minute  basal  pie(;es  within  the  first  series  surrounding  the  end  of  the 
column,  which  would  necessarily  have  tu  be  succeeded  by  five  pieces  in 
the  next  range.  Hence,  we  think  we  can  scarcely  be  mistaken  in  sup- 
Ijosiug  the  appearance  of  only  three  suture  lines  between  the  jil sites, 
we  regard  as  the  subradials,  as  merely  an  abnormal  condition,  resulting 
from  two  of  the  suture  lines  being  anchylosed,  or  accidentally  obliter- 
ated. This  supposition  is  also  strengthened  by  the  near  specific  rela- 
tions l)etweeu  this  and  the  last  described  species,  in  which  all  the  basal, 
subradial  aud  other  plates  are  clearly  and  distinctly  seen. 

Incase  our  genus  Erinocriii  us  is  not  distinat  fvova  Phil  or  riiius,  with 
which  we  have  already  suggested  it  may  be  identical,  then  the  names 
of  the  species  here  descriljed  will  have  to  be  written  FhUocrinus  an- 
tijiuns  and  P.  Whitei. 

The  specific  name  of  this  species  is  given  in  honor  of  Dr.  C.  A.  Whitb, 
the  able  State  Geologist  of  Iowa. 

Localihi  and  position— U^V'^v  division  of  the  Burlington  group,  at 
Burlington,  Iowa.  Lower  Carboniferous.  Mr.  Wachsmuth's  collec- 
tion. 
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Genus  PLATYOKIXITES,  Miller. 
Platycrii^ites  TENUiBKAdHiATus,  M.  and  W. 

PI.  3,  Fig.  4. 
rinUjrnntta  lemdirachialus,  Meek  and  "Woiitiien'.     Proceed.  Acad.  Nat.  Sci.,  Pllila.,  IfW,  p.  lfi=- 

BonY  rather  small,  sul»i;l()b(>se,  l)eiii,!i'  somewhat  wider 
than  high.  Base  s]ialloA\%  or  dish-shaped,  Avith  a  subpen- 
tagonal  outline,  and  a  rather  l>road  shallow  coneavitv  below, 
nearly  t\\'iee  as  wide  as  the  rather  small  round  facet  for  the 
attaehment  of  the  column.  Pirst  radial  pieces  a  little  wider 
than  high,  ha^  ing  a  general  ([uadi'angular  form,  but  with 
the  superior  lateral  angles  slightly  truncated  for  the  recep- 
tion of  the  interradial  pieces,  and  the  lower  sides  a  little  con- 
vex in  outline ;  sinus  in  the  uj)per  side  of  each  equaling  about 
half  its  breadth,  and  extending  down  on  the  outer  side 
about  one-third  to  one-fourth  its  length.  Sutures  channeled 
by  the  beveling  of  the  edges  of  the  plates.  Second  radial 
pieces  very  small,  Avider  than  long,  triagonal  in  form,  and 
wedging  out  on  each  side  so  as  to  allow  the  first  bracliial 
pieces  to  come  in  contact  a\  ith  the  first  radials  at  the  lateral 
edges  of  the  sinuses  in  the  same. 

Pirst  divisions  of  the  rays,  from  their  origin  on  the  second 
radial  x^ieces,  each  round  and  composed  of  a  single  series 
of  somcAvhat  Avedge-shaped  pieces  to  the  fourth  piece,  Avhieh 
has  a  pentagonal  outline,  and  gives  origin  to  two  divisions, 
the  inner  one  of  Avhich  is  smaller  than  the  other  and  Avith- 
out  farther  bifurcations,  being  a  simple  arm,  composed  be- 
loAv,  for  some  little  distance,  of  a  single  series  of  Avedge- 
formed  pieces,  l>eyond  Avhich  it  passes  gradually  into  a 
double  series  of  alternating  pieces,  Avhile  the  outer  divis- 
ion bifurcates  on  the  second  i)iece,  its  outer  subdivision 
remaining  simple  like  the  inner  of  the  first  diA-isions,  al- 
ready described,  and  its  inner  division  bifurcates  again 
on  the  fourth  piecc^s,  forming  two  arms  like  the  others, 
thus  niakinc"  four  arras  to  each  of  tlie  Iavo  main  diAisions 
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of  eacli  vay,  or  forty  arms  to  tlie  entire  series,  all  of  A\lii('li 
are  long,  slender,  and  Avitliout  spines  or  other  asperities. 
Pinnnlfe,  or  so-called  tentacles,  slender,  ratlier  crowded, 
and  composed  of  Joints  tliat  are  longer  than  wide,  and 
deeply  furrowed  within. 

Surface  of  body  plates  marked  Avith  small  rough  ridges, 
which  on  the  first  radial  pieces  run  parallel  to  the  lower  and 
lateral  margins,  ^vhh  more  or  less  irregularlj-  disposed  gran- 
ules on  the  central  region,  sometimes  showing  a  tendency 
to  radiate  from  the  sinuses  for  the  second  radial  pieces. 

Hight  of  body,  0.30  inch;  breadth  of  same,  0.50  inch; 
length  of  arms,  measuring  from  the  first  diyisions  on  the 
second  primary  radials,  al)Out  1.50  inches  ;  do.,  to  first  bifur- 
cations aboye,  0.22  inch ;  breadth  of  each  indiyidu^al  arm 
aboye  all  the  bifurcations,  0.05  inch. 

This  species  is  related  to  I'laiycriiius  Aiiicricdtiun,  of  Owcu  and  Sliii- 
mard,  with  whicli  it  agrees  in  the  size  ami  form  of  its  body.  Its  sur- 
face sculpturing',  however,  is  somewhat  ditferent,  that  species  having- 
merely  a  nodular  ridge  running  along  the  lower  and  lateral  margins  of 
the  first  radial  plates,  and  two  others  starting  from  the  lowei'  lateral 
angles  and  converging  to  the  sinuses  in  the  middle  of  the  upper  edge, 
with  little  isolated  nodes  on  the  intermediate  spaces  ;  while  in  the  sjie- 
cies  under  consideration  there  are  merely  three  somewhat  nodular 
ridges,  parallel  to  the  basal  and  lateral  margins  of  these  plates,  with 
more  or  less  granules  in  the  central  region.  As  such  markings,  how- 
ever, are  subject  to  some  variation  in  individuals  of  the  same  species  of 
this  group,  we  should  not  have  regarded  the  differences  mentioned  of 
suiflcient  importance  to  warrant  the  establishment  of  another  si3ecies, 
if  it  were  not  for  the  additional  fact  that  Mr.  Waciismltth  finds  speci- 
mens agreeing  exactly  with  OwEN  and  Siiumaud's  species  in  the  orna- 
mentation of  tlie  body,  and  yet  having  only  six  arms  to  each  ray,  or 
thirty  in  the  entire  series,  instead  of  eight  to  each  ray,  as  in  that  under 
consideration. 

P.  Wortheni,  Hall,  agrees  with  this  in  having  eight  arms  to  the  ray, 
but  they  are  much  stouter,  and  differ  in  being  roughened  by  numerous 
small  asperities,  while  its  second  radial  pieces  are  much  smaller,  and 
each  supports  on  each  side  above  only  two  very  short  pieces  between  it 
and  the  first  bifurcations  above,  instead  of  four.  Similar  differences 
are  also  seen  in  the  details  of  the  otlier  divisions,  wJiile  tlie  surface  or- 
namentation of  the  two  species  is  entirely  different,  and  the  base  of  the 
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Wortlieiii  is  flat  or  broadly  concave,  instead  of  being  jnoderately  con- 
vex witli  merely  a  central  concavity. 

Laailitij  and ponitidit — ITi)per  beds  of  Burlington  Limestone,  Burling- 
ton, Iowa.     Iso.  l.'18  of  ]Mr.  AVaciisjiuth's  collection. 


Pl.vty('i;initks  plaxfs,  O.  and  S. 

PI.  3,  Kg.  5. 

FlatyL^rtints  iilanvs,  0"sm^.n  nud  SlR'MAKl>,  ]852.    Jour.  Arad.  Nat.  Sci.,  Phila.,'fipw  series,    Vol.  ^,  p.  57. 

Geol.  Iowa.  "Wis.  and  Miim.,  y.  .W7,  PI.  5  A,  Fiy.  4. 

(Burlington  Linii'Htuiif,  Mr.  WACnhMUTH's  collection.) 


Platycbi^^ites  subspikosits,  Hall. 

PI.  11,  rig.  2. 

Flattiniiius  tvbtjrivoixis,  Hiu,  11:58.     Geol.  lo-wa,  A'ol.  I,  Part  n,  p.  636.    PI,  H    Pig.  9  and  10. 
(Builington  Limestone,  Burliu;;tnu,  Iinva  ) 

PlATVCEINITEvS   BrELl.NGTOKE^iSTS,   O.  aiul  S. 

PI.  3,  rig.  6. 

Phitijriuuis  ]:\ii-hiuilf-iini!,'u<.  If'.'O.  (IWK.N  and  SnrM.\KD.  Jonr.  Acad.  Nat.  Sci.,  Pliila.,  -Jd  Sit..  Vol.  II, 
p.  60,  pi.  7,  fig.  5  ,  (ieol.  lo-wa,  Wiscou.  and  Minn.,  (lH,''ji>|  p.  WSl,  tab.  5  A,  fig.  5  ;  Sl]iini:inl.  Cat.  Pal. 
Poss.  N.  Am.,  part  1,  E.  li,,  (ItM  p.  3t7  ;  Jlcl  'lii-sniy  Trans.  Chica:;.!  Acad.  Sii.,  (IS67)  Veil.  I,  p  4, 
pi.  iv,  flg.  3. 

Platycrinus  inonuitiis,  JlrClil-.fNEi ,  1860.    New  Pal.  Fose.,  p.O;  Illustrations  .name,  (18G5)  pi.  4, fig.  3. 

Body  under  medium  size,  cup-f^haxied,  graduallv  expaud- 
iiig  iipAvard,  not  quite  twice  a,s  Avide  as  high,  and  composed 
of  moderately  thick  plates,  -with  sutures  (excepting  thos*' 
between  the  basal  plates)  rather  distinctly  furrowed.  Base 
saucer-sha]ied,  or  between  three  and  four  times  as  wide  as 
high,  rounding  abruptly  under,  and  moderately  concave  in 
the  middle  beloA\';  factt  for  the  attachment  of  the  column 
slightly  impressed  and  very  nearlj'  circular.  Eirst  radial 
plates  a  little  Avider  than  high,  aiul  but  slightly  broader 
aliove  than  beloAv,  having  a  general  (juadraugular  outlin(\ 
A^ith  the  superior  lateral  angles  truncated  and  iucurYed,  and 
the  lower  margins  nearly  straiglit  or  slightly  convex  in  out- 
line; siiuis  for  the  reception  of  the  s<'coud  radials  about  half 
as  wide  as  the  upper  part  of  the  first,  and  not  deeply  exca 
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vatcd.  Second  radials  small,  but  generally  quite  filling, 
or  sometimes  a  little  more  than  tilling  the  sinnses  in  wliich 
they  rest,  snhtrigonal  or  pentagonal  in  form,  with  very  short, 
lateral  margins,  directed  upward  and  a  little  out^vard. 

Divisions  of  the  rays,  after  the  first  l)ifurcation  on  the 
second  radial  pieces,  each  composed  first  of  two  pieces  in 
direct  succession,  the  second  of  which  is  an  axillary  piece, 
and  bears  an  arm  on  its  outer  sloping  side,  while  on  its 
inner  it  supports  two  pieces  in  direct  succession,  the  second 
of  which  is  an  axillary  piece,  and  gives  origin  to  two  arms, 
thus  making  three  arms  to  each  of  the  two  main  divisions 
of  each  ray,  or  thirty  to  the  whole  series. 

Arms  rather  slender,  roundc^d  on  the  dorsal  side,  and 
scarcely  thicker  in  the  middle  than  below;  each  composed 
near  their  bases_^of  live  or  six  wedge-formed  pieces  extend- 
ing entirely^ across,  but  a  little  above  they  soon  pass  into  a 
double  alternating  series  of  pieces  nearly  as  long  as  wide; 
pinnuhe  nearly  or  quite  in  contact  with  each  other  and 
composed  of  pieces  three  or  four  times  as  long  as  thick. 
Interradial  pieces  of  moderate  size,  strongly  incurved,  and 
wider  below  than  above;  anal  piece  larger  than  the  inter- 
radials,  wider  than  long,  hexagonal  in  form,  and  not  in- 
curved. Vault  dejiresscd,  convex,  or  but  little  elevated, 
composed  of  few  tuberculiform  pieces,  about  five  of  the 
central  ones  of  which  are  larger  than  the  others,  and  occupy 
nearly  the  Avhole  area.  Opening  lateral,  and  either  raised 
into  a  small  protuberance,  or  more  probably  extended  so 
as  to  become  proboscidiform.  Surface  merely  finely  gran- 
ular. 

Hight  of  body  to  top  of  first  radial  pieces,  0.3S  inch ; 
breadth  at  same  point,  0.6G  inch. 

This  species  is  more  nearly  allied  to  P  iiicoiiiptn.s,  of  White,  than  to  any 
of  the  other  smooth  species  known  from  the  Burliniitou  rocks.  In  fonu 
and  tlie  general  appearance  of  the  liody,  these  two  species  are  so  very 
similar,  that  it  would  probably  in  some  cases  be  veiy  difficult  to  distin- 
guish them  without  seeing  the  other  parts.    Dr.  White's  species,  how- 
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ever,  attains  a  crmsiderably  lari;ei-  size,  and  has  its  scroiid  radial  pioces 
and  those  iumicdiately  snccci-din.u'  them,  turned  ontwaxd  move  nearly 
at  right  angles  to  the  body.  Its  vault  is  also  composed  of  niore  numer- 
ous pieces,  and  not,  as  appears  to  l)e  the  case  with  this,  provided  with 
a  ventral  tube.  When  its  arms  are  preserved,  tliey  are  also  found  to 
lie  more  numerous,  owing  to  the  umre  frequent  bifurcation  of  the 
divisions  of  its  rays,  so  that  it  has  eight  arms  to  each  ray,  or  forty  to 
the  whole  series,  instead  of  only  thirty.  The  general  form  of  its  body, 
its  depiessed  base,  small  si/.e,  etc.,  will  readily  distinguisli  it  from  all 
the  other  inornate  species  known  from  the  Burlington  ro(;ks. 

Locality  ami  ijosition — Lower  bed  of  Burlington  group,  at  Burlington, 
Iowa.  Lower  Carboniferous.  The  specimen  represented  by  fig.  (i  be- 
longs to  Mr.  'WACiiSiU'TH,  and  is  numbered  VM>  in  his  collection.  It  is 
the  first  exami)le  of  this  species  showing  the  arms  that  has  been  figured, 
the  other  published  figures  merely  representing  the  body. 


Platyceinites  Halli,  Shumard  ? 

PI  3,  Fig.  :!. 

FlKf^cn'ru'S  oUa,  Hai.l.    De.Mjr.  New  Crinoidea,  Prelim.   Xutice,   p.    16,  1^131 — (nut  do    Koninclc  and 

Le  Hon,  18.".4.) 

Plati/crinus  JIalU,  SllLJbVRD.    Cat.  Pal.  Foss.,    Pt.  T,   Erbinod. — Trans.   Acad.   Sci.,    St.    Louis,   Vol. 

II,  p.  :iS8,  leiw. 

Body  attaining  a  ratlier  lar^e  size,  and  composed  of 
thick  plates;  somewliat  nrn-sliaped,  or,  wlien  the  ami-bases 
are  renioYed,  approaching  oljovate,  tlie  widest  part  being 
al)ove  the  middle.  Base  more  than  twice  as  wide  as  high 
and  regularly  ronnded  below;  isntnrcs  sonietinies  faintly 
visible.  Fi]st  radial  plates  large,  a  little  longer  than  wide, 
slightly  con\ ex,  and  nearly  oblong  in  general  outline,  the 
lower  margin  being  a  little  rounded,  and  narrower  than 
the  greatest  breadtli  above;  sinus  for  the  reception  of  the 
second  radials  e(iualing  about  one-half  the  greatest  breadth, 
and  excavated  down  nearly  one-third  the  length.  Second 
radial  piei'cs  very  small,  or  not  near  tilling  the  sinuses  in 
which  they  rest,  and  only  sbowing  a  minute  triangular  sur- 
face, when  tlie  succeeding  pieces  are  attached;  succeeding 
pieces  small,  short,  and  directed  hori/ontally  oirtward, 
the   first  t^vo  resting  partly  on  each  sloping  side  of  each 
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yniall  second  radial,  and  partly  on  tlu^  first  radial  l)t'n(^atli, 
and  eacli  supi)ortinn-  two  slightly  larger  ])i(^(^es,  the  last  of 
which  is  an  axillary  piece,  and  bears  an  arm  on  its  outer 
sloping  side,  while  the  inner  l)ears  two  pieces  in  direct 
snccession,  the  second  of  which  is  axillary  and  bears  two 
arms,  thns  making  six  arms  to  each  of  th(^  rays;  interradi- 
als  of  moderate  size,  hexagonal  in  form,  longer  than  wide, 
and  Avider  below  than  above. 

A'anlt  moderately  and  regularly  convex,  and  composed 
of  nneqnal  tumid  pieces,  four  or  five  of  which  in  the  cen- 
tral region  are  much  larger  than  the  otliers;  opening  deci- 
dedly lateral,  and  directed  horizontally  outward,  occupying 
a  protuberance  composed  of  small  pieces,  and  placed  nearly 
on  the  same  horizon  as  the  arm-bases.  Sutures  between 
the  body  plates  more  or  less  distinctly  furrowed.  Surface 
smooth  or  only  granular.*  Column  rather  stout,  and  show- 
ing the  compressed  and  twisted  cliaracter  of  the  genus  very 
distinctly,  composed  of  pieces  of  nearly  uniform  thickness. 

Hight  of  body  to  toj)  of  vault,  1.52  inches;  breadth,  1.20 
inches. 

We  liave  referred  this  specimen  to  P.  Halli,  of  Sliumard,  with  some 
doubt,  because  in  some  of  its  cliaracters  it  seems  to  be  quite  as  nearly 
allied  to  P.  incomptus,  of  White.  It  differs,  however,  from  authentic 
specimens  of  Dr.  White's  species  now  before  us,  in  the  mucli  less  de- 
pressed form  of  its  body  and  base,  its  i)ropoi'tionallj'  longer  flrst  radial 
pieces,  and  decidedly  smaller  sei'ond  radials,  in  all  of  which  characters 
it  seems  to  agree  more  nearly  with  the  description  of  P.  Salli  (=  P. 
oUa,  of  Hall.)  The  specimen  we  have  flgiu'ed  has  lost  its  arms,  as 
seems  to  have  been  the  case  with  the  one  from  which  Prof.  Hall's  de- 
scription was  drawn  up;  enough  of  the  free  parts  of  the  rays  remain, 
however,  to  show  that  there  were  almost  certainly  three  arms  to  each 
main  division  of  each  ray,  or  thirty  to  the  whole  series. 

Other  specimens  in  Mr.  Wachsmuth's  collection,  believed  to  belong 
to  this  spei.'ii's,  show  three  arms  to  each  division  of  each  ray,  and  in 
these  the  arras  are  rather  long,  and  not  sensibly  thicker  in  the  middle 
than  at  the  base,  while  they  show  the  peculiarity  of  having  along  each 

*  The.  speciiiten  figured  shows  on  thf  hasc,  and  some  parts  of  some  of  the  first  ladial  pieces,  iudica- 
tions  of  a  few  rather  irregularly  scattered  nodes;  but  as  these  are  clearly  produced  by  some  little 
boring  parasite,  (heing  each  with  a  little  pit  in  its  top,)  we  ha\-e  unt  represi-tited  thorn  in  the  figuro. 


45(i  PALEONTOLOGY    OF   ILLINOIS. 

side  a  very  small  pinched  projcctidii  on  each  arm  piece;  the  longer 
diameter  of  these  little  projections  being  ranged  transversely  ontward 
and  in  ward . 

This  form  has  sometimes  been  confoiinded  with  P.  phiinis,  of  Owen 
and  Shnmard,  bnt  it  differs  in  having  much  thicker  body  ])hites,  those 
of  that  species  being  very  thin  and  fragile.  The  sinnses  in  its  first  ra- 
dial iiieces  for  the  i-ecei>ti(in  of  the  second  are  also  deeper  in  this  than 
in  P.  j;?rt»)(.s,  while  the  first  radials  of  tliat  sprcies  hav(>  their  upper 
lateral  margins  straight  out  to  the  suture,  and  not  truncated  as  in  this, 
til  form  a  notch  for  the  reception  of  the  snbradial  and  anal  [lieces.  So 
far  as  we  have  been  altle  to  ascertain  P.  jihuins  seems  also  to  differ  in 
having  the  opening  of  its  vault  in  a  much  more  prominent,  if  not  pro- 
bnst-idifiirm  pnijection.  Its  secmid  radial  pieces  and  the  others  Ijetween 
these  and  the  bifurcations  of  the  rays  also  differ  from  those  of  the  form 
under  consideratidii  in  not  being  directed  out  horizontally. 

From  P.  n7/((((//,v.  Hall,  this  sjiecies  differs  in  ha\iug  a  rcgidarly 
rounded,  or  suliheMns]ilierical  base,  and  less  convex  first  radial  pieces; 
while  its  arms,  as  indicated  by  specimens  apjiarently  belonging  to  the 
same  species  as  the  figured  spi/cimeii,  are  entirely  different  from  those 
of  P.  a'qualis. 

Tlic  specimen  figured  by  Prof.  Hall,  on  plate  S,  of  his  Iowa  Eeport, 
nnder  the  name  P.  jj?o;;».s'  .^  is  certainly  not  that  species,  bnt  has  the 
thiclc  jilatcs,  and  other  charactci's  of  the  form  under  consideration,  ex- 
cepting that  it  has  oliscure  nndulati(jns  on  its  liasal  and  first  radial 
jiieces.  not  seen  on  P.  HaUi,  an<l  hence  may  lie  new. 

LdciiJitij  and  paKition — Uijper  part  of  tlie  Burlington  division  of  the 
Lower  Call  loni  fen  ins  series,  at  Burlington,  Liwa.  The  specimen  figured 
belongs  to  3Ir.  AVacilsmittii's  collection. 


PjvAtycrinites  .i:qualis,  Hall. 

n.  3,  Fti.  8. 
I'lnhiniinisii-riiiiihi,  Halt,,  If^Hl      Drsr    New  sp.  Crin.,  I'lpliin.  t\nU\  p.  17 

Body  ratlicr  deeply  cup-sliaped,  rounding  below  to  neav 
tlie  facet  for  tlie  attaclnnent  of  tlie  eolnmn,  ^yllicll  is  elliptic 
and  somewhat  protul)eraiil,  so  as  to  give  the  sides  of  the 
l»ase  jusi  ahove,  a  slight  eoneavitv  of  outline.  Base  some- 
what basin-sliaped,  rather  more  than  twice  as  high  as  wide, 
and  forming  more  than  one-third  of  the  hight  of  the  body 
to   the  top  of  tlie   first  radial    pieces;  sutures  nnchylosed. 
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but  Itroadly  and  rather  docply  excavated;  basal  plates  coii- 
rex  or  sliglitly  tumid  over  most  of  their  surface,  and  curv- 
iuii'  upward  above  tlie  niiddle,  to  the  somewhat  constricted 
suture  separating  them  from  the  radials  above.  First  ra- 
dial pieces  a  little  longer  than  wide,  usually  somewhat 
wider  above  than  below,  and  having  a  general  oblong  out- 
line, though  the  superior  lateral  angles  are  obliquely  trun- 
cated to  form  notches  for  the  reception  of  the  interradials, 
and  the  lower  margins  are  slightly  rounded  in  outline ;  all 
convex  or  rounded  over  from  side  to  side,  on  the  outer  sur- 
ftice,  so  as  to  give,  with  the  deeply  excavated  sutures 
bet^\'een,  an  obtusely  lobed  appearance  to  the  body,  as  seen 
from  below;  facet  for  the  reception  of  tlie  second  radial 
pieces  e([ualing  ab(»ut  half  the  breadth  of  the  upper  part 
of  the  plates,  and  excavated  less  than  one-third  their  length 
doAvnward,  at  the  middle  on  the  outer  side.  Second  radial 
pieces  very  small,  or  only  showing  a  small  triangular  outer 
surface,  and  allowing  the  iirst  of  the  succeeding  pieces  to 
rest  A^'ith  near  one-half  of  their  under  surface  directly  down 
on  tlie  first  radials. 

Kays,  after  the  first  division  on  the  second  radials,  divi- 
ding on  the  second  pieces,  the  Quter  division  giving  origin 
to  an  arm,  and  the  inner  division  bifurcating  again  on  the 
second  pieces,  so  as  to  form  two  arms,  thus  making  sis 
arms  to  each  ray,  or  thirty  to  the  whole  series.  Arms  long, 
slender,  and  directed  upward  from  their  bases,  the  lower 
pieces  and  second  radials  not  being  much  curved  outward  ; 
all  slender  below,  and  increasing  slightly  in  thickness  to 
near  the  middle,  thence  tapering  very  gradually  to  their 
exti'cmities ;  dorsal  or  outer  surfaces  of  each  somewhat 
rounded,  and  latei-al  surfaces  flattened,  or  sometimes  even 
slightly  furrowed.  Arm  pieces,  as  usual,  consisting  of  a 
single  wedge-formed  series  near  the  base  of  the  arms,  but 
gradually  passing  into  a  double  interlocking  series  of  pieces, 
which,  farther  up,  near  the  middle,  are  very  short,  and  each 
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presenting  a  curious  upward  flexure  or  geniculation  in  the 
middle,  so  as  to  give  a  zigzag  apj)earance  to  the  transverse 
sutures  between  them.  Often  at  this  i^oint  of  flexure,  one 
of  the  pieres,  on  each  side  of  the  mesial  longitudinal  zigzag 
suture,  is  divided  into  t\\-o,  so  as  to  show  a  tendency  to 
break  up  into  four  alternating  rows  of  very  small  inter- 
locking }iieces  to  each  arm.  Pinnulte  in  close  contact,  and 
composed  of  joints  from  three  to  four  times  as  long  as  wide 
on  their  outer  surface. 

Vault  unknown.*  Surface  nearly  smooth  or  only  finely 
granular. 

Hight  of  body  to  top  of  first  radial  pieces,  0.84  inch; 
greatest  breadth  immediately  below  the  sinuses  for  the 
second  radials,  1  inch;  length  of  arms  from  the  first  divi- 
sion of  the  rays  to  their  extremities,  3.30  inches;  breadth 
of  same  near  the  middle,  0.12  inch. 

The  Ixidy  of  tliis  species  can  be  distinguislied  from  that  of  any  of  the 
other  smooth  siiecies  of  this  .neiius  yet  known,  from  the  Bui'liugton 
beds,  liy  tlie  protuberant  character  of  the  facet  for  the  attachment  of  its 
cohiinn,  and  its  slightly  tnmid  basal  pieces.  Its  most  marked  character, 
however,  is  the  peculiar  geniculation,  and  duplication  of  its  arm  pieces, 
on  each  side  of  the  mesial  line.  This  character  is  so  marked  that  even 
a  fragment  of  one  of  its  arms,  from  near  the  middle,  could  be  readily 
distinguished  from  a  corresponding  part  of  any  of  the  other  species 
known  to  us. 

\Ve  liave  figured  the  beautiful  specimen  represented  on  plate  3, 
because  it  sImjws  the  arms  and  body  complete;  while  the  s])ccinien 
originally  described  by  Prof.  Hall  consisted  merely  of  a  detached 
base. 

LocdJity  and  position — Upper  l>ed  of  the  Burlington  group,  of  the 
Lower  Carboniferous,  at  Burlington,  Iowa.  The  specimen  figured  is 
numbered  1!1.'>,  in  Mr.  Wacusmuth's  collection. 

^Mr.  Wachsjiuth  tliinks  this  species  has  a  simple  lateral  opening  in  the  vault. 
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Platyceinitks  i:n('o]\ii'ti!s,  AMiite. 

PI.  J.  Fig.  V. 
Flatju'fimttt  iucniuiituf,  M'hite,  1863.    Jour.  Bost.  S.ic.  Nat.  Hi.st.,  Vol.  VII,  p.  503. 

Body  attaiumg  a  moderately  large  siz(%  composed  of 
thick,  smooth  plates ;  cup-shaped,  Avith  gradually  expaudiug 
sides.  Base  depressed  or  hasin-shaped,  with  under  side 
somewhat  impressed  in  the  region  of  the  facet  for  the  at- 
tachment of  the  column;  margins  curved  up  td  connect 
with  the  body  plates  above.  First  radial  plates  wider  thau 
high,  w  ider  above  than  belo^v,  with  superior  lateral  angles 
so  largely  truncated,  to  form  notches  for  the  interradial  and 
anal  pieces,  as  to  present  almost  an  irregular  hexagonal 
form,  separated  from  each  other  and  from  the  base  by  more 
or  less  channeled  sutures;  sinuses  for  the  reception  of  the 
second  radials  aboiit  half  as  wide  as  the  upper  part  of  the 
first,  and  generally  not  very  deeply  excuAated.  Second 
radials  generally  filling,  and  sometimes  more  than  filling 
the  sinus  in  which  they  rest,  and  ahvays  more  than  twice 
as  wide  as  high;  all  curving  outward  nearly  at  right  angles 
to  the  vertical  axis  of  the  body.  Kays,  after  dividing  on 
the  second  radials,  directed  at  first  nearly  horizontally  out- 
ward, each  division  consisting  of  two  pieces  in  direct  suc- 
cession, the  second  one  being  axillary,  and  supporting  an 
arm  on  its  outer  sloi)ing  side,  while  on  its  inner  sloping 
side  it  bears  in  direct  succession  two  pieces,  tlie  second  of 
which  is  axillary,  and  git^es  origin  to  two  arms  or  divisions, 
one  of  which  bifurcates  again  on  the  second  piece,  thus 
making,  as  far  as  the  specimen  sho^vs,  seven  or  eight  arms 
to  each  ray.  Interradial  and  anal  pieces  comparatively 
large.     Surface  smooth  or  only  finely  granular. 

We  have  not  seen  a  specimen  of  this  species  Avith  the 
vault  exposed,  but  Dr.  AVhite  describes  it  as  being  rather 
high,  and  composed  of  tumid  pieces,  the  largest  of  which 
occupy  the  central  region.     The  opening,  he  says,  is  situ- 
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atcd  about  lialf  way  between  tlie  middle  of  tlie  A^ault  aud 
tbe  anal  side. 

The  specimen  from  wliic'h  our  dc'scription  is  drawn  np 
only  sbows  tbe  body,  tbe  bases  of  the  arms,  and  tbe  pieces 
connecting  tbe  latter  to  tbe  second  radials.  Tln'se  pieces, 
foiming  tbe  two  main  divisions  of  eacb  ra),  are  in  close 
contact  ont  to  wbere  tbe  second  bifurcation  takes  jdace, 
where  tbe  two  main  divisions  diveriic  and  se])aratc.  Tbe 
arm-bases  in  this  specimen  are  (piite  slender. 

Another  larger  specimen  in  ]\Ir.  WAOfrsMUTn's  ecdlection 
(jS'o.  215  ?>, )  has  the  arms  preserved.  He  thinks  this  not  dis- 
tinct from  Dr.  WhitI';\s  species,  just  described,  though  its 
first  radial  pieces  are  longer  in  proportion  to  breadth,  and 
its  arms  apjparcntly  stouter;  still  it  may  be  a  variety  of  the 
the  same.  It  shows  clearly  four  arms  to  each  main  division 
of  tbe  rays,  or  forty  to  tbe  whole  series.  Its  arms  are 
rounded,  and  increase  gradually  in  thickness  from  tbe  base 
to  a  distance  of  about  l.SO  inches,  and  then  gi'adirally  taper 
for  about  O.CO  inch,  at  which  point  they  are  broken  oft"  in 
the  specimen,  or  in  part  curved  in,  so  that  their  entire 
length  cannot  be  seen. 

Hight  of  a  small  specimt-n,  0.50  inch  to  top  of  iirst  radial 
pieces;  breadth  of  do.,  about  0.41  inch.  Other  distorted 
individuals  seem  to  have  attained  twice  the  diameter  of 
that  from  which  the  above  measurements  were  taken. 

TLe  siierimcii  fioiii  Avhicli  our  description  Avas  drawn  iij)  and  oiu' 
flijiire  prepared  is  one  of  tliose  Dr.  A\'uite  had  liel'ore  him  in  descrili- 
inji'  this  species,  and  the  cliaractcrs  given  by  him  were  in  part  taken 
from  it.  Lor  this  jcason  T,\e  ha\(>  preferred  to  tigure  tliis  particular 
si>eciiiien,  instead  ot  anotlier  in  a  hettci'  .state  of  picscrvatiou,  becans(^ 
the  latter  (Xo.  -L">  l>,  nientioiied  af)o\e,)  may  possibly  be  distinct. 

As  already  mentioned  in  the  l-etiiarl;s  in  regard  to  the  relations  of 
that  species,  it  seems  to  be  most  nearly  related  to  P.  Burliia/toiu'ii.'^ls, 
hnt  differs  mateiially  in  size,  the  number  of  its  arms,  and  other  charac- 
ters alicady  mentioned.  In  size,  and  some  other  characters,  it  is  more 
nearly  allied  to  1'.  HuU'i,  Shumard,  P.  oUa,  Hall  (not  de  Ivoniuck),  bnt 
if  that  species  has  been  properly  identified  by  all  of  the  Earlington 
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geologists,  this  one  liiis  a  more  depressed  body,  larger  sec'oiid  radial 
jMeees,  a  more  shallow  base,  and  more  uumeroiis  arms,  wliieh  also  sc-c.m 
to  ditVer  in  having  very  small,  piuched  nodes  along  tlieii'  sides. 

Locality  and  po.sitinii — Upper  part  of  Burlington  division  of  Lower 
Carboniferous,  at  Burlington,  Iowa.  The  sjieeimen  figured  is  numbered 
215,  ((,  in  Mr.  AVacilsmxttii's  eolleetion. 


Gei^us  PE^TEEMITES,  Say. 
Penteemitbs  Bueli]s:gto]S[ensis,  M.  aud  W. 

PI.  8,  Fig.  7. 
Peniremitcs  JBurUugtonc7isi^,  Meek  and  Worthen,  1869.    Proceed.  Acad  N'at.  Sci.,  Phila. 

Body  attaining  a  medium  size,  ovoid,  or  ovoid-snl)i;'lo- 
bose,  depressed  and  short  below,  and  rounded  and  more 
produced  above.  Supplementary  base  very  small,  or  only 
one-fourtli  as  wide  as  the  base,  rounded  and  firmly  anchy- 
losed  to  the  true  base;  short,  or  apparently  <'omposed  of  not 
more  than  three  anchylosed  pieces.  Base  of  moderate  size, 
much  depressed,  or  having  tlie  form  of  a  pentagonal  dish. 
Eadial  pieces  once  and  a-half  as  long  as  wide,  rather  nar- 
row below  and  a^  idening  upward  to  near  tlie  middle,  above 
which  they  are  very  slightly  contracted  to  the  top,  each  di- 
vided three-fouj  ths  of  its  length,  by  its  rather  Avide  pseudo- 
ambulacral  sinus.  Anal  and  interradial  pieces  very  small, 
exposed  part  presenting  an  elongate-rhombic  outline,  the 
upper  part  being  more  elongate  and  acute  than  the  lower. 
So-called  pseudo-ambulacral  areas,  wide,  moderately  con- 
vex, tapering  rather  gi'adually  below  the  middle,  and  more 
abruptly  above.  Pore  or  arm-pieces,  about  35  on  each  side 
of  each  area,  less  than  half  as  long  transversely  as  the 
breadth  of  the  exposed  part  of  the  lancet  pieces  at  their 
widest  part,  nearly  transverse  above,  but  becoming  some- 
what oblique  toward  the  lower  part  of  the  area;  supple- 
mentary pore  pieces  small.  Lancet  pieces  exposing  a  lan- 
ceolate form,  being  Avidest  above  the  middle,  gradually 
tapering  below,  and  contracting  abruptly  above  ;  each  Avith 
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its  mesial  or  ambulaci-al  furrow  rather  wide  and  deep,  and 
uiiuntely  crenate  T\'itliin;  transverse  furrows  well  defined, 
and  also  minutely  crenate.  Central  liiatus  small.  So- 
called  oA'arian  openings  small,  and  those  distinct  from  the 
anal  opening  ai)pearing  at  the  surface  as  four  pairs  of  elon- 
gate-oval pores.  Anal  opening  comparatively  large,  and, 
as  nsiial  in  the  genus,  including  one  of  the  pores  on  each 
side.  Surfiice  ornamented  with  fine  parallel  strife,  running 
as  usual  in  allied  species. 

Hight  of  one  of  tlie  smaller,  less  gloliose  specimens,  ex- 
clusi^e  of  the  little  supplementaiy  base,  0.30  inch;  breadth, 
0.49  inch.  Hight  of  a  large?  more  ventricose  individual, 
0.87  inch;  breadth  of  same,  0..S4  incli. 

This  species  has  miicli  tbc  form  and  iiroportiou.s  of  the  ooiumon  P. 
yodoni,  so  uuich  so,  iiidced,  that  those  wlio  give  wide  limits  to  species 
Avould  prol)atil>"  fail  to  oliservc  tlic  dilfereiices.  On  coinpaiisou,  how- 
ever, it  will  l:)e  found  to  differ  in  the  following  characters,  ^iz :  in  the 
first  place,  its  psendo-aiubulacral  areas  are  more  (.'onvex,  and  not 
bounde<l  by  near  such  sharply  elevated  margins  of  the  radials.  Its 
pore  iiieces  are  also  larger,  and  scarcely  iiiore  than  half  as  numerous 
as  in  P.  (jdijoni.  Its  anal  and  interradial  pieces  are  likewise  decidedly 
smaller  than  in  that  species,  while  it  also  presents  the  well  marked  dif- 
ference of  having  its  so-calleil  o\'arian  ojienings  with  eacli  pair  appear- 
ing at  the  surface  as  two  closely  approximated,  but  distinct  n\-al  pores, 
instead  of  as  a  single  rounded,  larger  opening.  It  moreover  holds  a. 
jouch  lo«'er  geologi<'al  position  tlian  L'.  goiJonl. 

This  is  the  first  true  typical  I'mfiriiiifc  we  have  seen  with  each  ])air 
of  o\'arian  pores  (so  called)  ai)])earing  at  the  surface  as  two  distinct 
pores.  It  must  be  rather  rare,  as  we  1ki\'(>,  only  siH'u  three  specimens 
of  it. 

Lociilifi/  und  posltit)ii — Upi)er  division  of  the  Burlington  group  of 
the  Lower  Carbonilerous,  at  Burlington,  Iowa.  Xo.  .'iS7  of  Mr.  AVACn- 
SMUTU'S   colled  ion. 
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Gknfs  OODONITES,  M.  aiul  W. 

l\'ntirmitfi;  (sj) ),  of  ttWKX  and  Smim  VRD,  ami  otliei'3  ;  (notofSay). 

Codai.k'r  (sp.),  "f  SIUMAUU;*  (uot  of  McL'iiy). 

Codoiiitc^,  Mkek  and  WOKTiiEx,  l^tili.    Proceed.  Acad.  Nat.  Sci.,  Phila. 

This  genus  agreos  with  I'l'iitrcntik's,  excepting  iu  the  following  im- 
portant characters:  in  the  first  place,  its  opening  corresponding  to  that 
usually  considered  the  vent,  in  Pentremites,  is  proportionallj^  larger, 
more  remote  from  the  center  of  radiation,  and  entirely  distinct  or 
isolated  from  the  aperture  on  each  side  of  it,  corresponding  to  a  part 
of  those  generally  called  ovarian  pores,  iu  the  I'ditri'initca  (Hydrospires 
of  Mr.  Billings).  These  latter  openings  iu  the  type  under  considera- 
tion also  differ  from  those  of  I'eutn'initcs  in  apjiearing  at  the  surface 
as  ten  sei)arate,  elongated  slits,  situated  one  on  each  side  of  the  so- 
called  pseudo-ambulacral  areast,  instead  of  foruung,  with  the  anal  open- 
ing, five  round  apertures.  The  typical  species  (Ftntroiiitcn  sfvUifonitin, 
Owen  and  Shumard,)  also  shows  twelve  of  the  elongatetl  folds  or  com- 
pressed tubes  of  thin  calcareous  matter  under  each  of  the  [)seudo-aml>u- 
lacral  areas,  instead  of  about  eight,  as  in  all  the  true  Fin-treiiiifis,  so  far 
as  we  have  examined.  This,  however,  may  not  be  a  generic  difference, 
taken  alone.  We  likewise  believe  the  typical  species  to  be  entirely  des- 
titute of  any  of  the  pores  seen  penetrating  the  pseudo-ambulacra  in  the 
true  Pentreiiiitt'H,  which,  according  to  JMr.  BiLLi>;a\s  obsei\'atious,  is  the 
case  with  Codantvr. 

Compared  with  Godastcr,  our  genus  is  found  to  differ  in  having  only 
two  of  the  slits  mentioned  iu  each  iuterradial  area,  instead  of  from 
about  eight  to  sixteen,  and  in  having  these  openings  equally  developed 
iu  the  anal  as  well  as  the  iuterradial  areas.  Its  internal  calcaicous 
compressed  tubes  are  also  placed  under  the  so-called  pseudo-ambulac- 
ral areas,  as  iu  the  P(;(^»'e/;//to,  instead  of  occupying  the  whole  iuter- 
radial areas,  as  in  Codaster.  It  thei'efore  seems  to  be  an  intermediate 
type  between  Codaster  and  I'cntreinites,  but  more  nearly  allied  to  the 
latter  than  to  the  former. 

As  in  I'cnireiiiites,  the  typical  species  shows,  in  adult  examples,  three 
firmly  anchylosed  pieces,  forming,  together,  a  protuberance  under  the 


*  It  is  due  t{)  our  lameuted  friend,  Dr.  Shltmaku,  that  wesliould  explain  here,  that  in  placing  the 
type  of  this  genus  provisionally  undei'  Codaster,  he  remarked  that  it  diSers  in  several  important  char- 
acters from  that  group,  as  well  as  from  Penbrnut.is,  and  that  he  thought  it  probahly  btlonge  to  a  dis 
titict  gl-oup  from  them  both. 

t  We  regard  the  so-called  pore  pieces  in  the  Bla^toids  as  merely  recumbent  arm  pif^r.es  similar  to 
those  of  many  CyHtoidea,  hence  we  think  it  would  be  more  itroper  tf)  call  the  pseudn-inibulacral  areas, 
brachial  furrows,  Though  for  tlie  present  we  use  the  term  pweudo  arabulacral  areas,  in  the  sen.^e  now 
in  ueiifi  nl  use. 
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basal  pieces,  and  almost  ajipeariiig  as  parts  of  tlie  latter.*  Tliese  do 
not  alternate  witli  tbe  liasal  pieces,  but  have  the  sutures  between  them 
exactly  eoincidin.i;-  with  tliose  of  the  tiase.  These  pieces  might,  for  con- 
venience, l>e  cabed  supplementary  basal  pieces,  and  will,  in  their  dif- 
ferent modiiications,  often  furnish  yixid  specitic  cliaracters  in  this  genus, 
as  well  as  in  Pentreiiiitcs,  and  hence  ought  to  re(;ei\'c  especial  attention 
in  specific  descrii)tions. 


OODOXITES    STELLIPORMIS,    M.    and    W. 

PI.  9,  fig.  5. 

I'cnlremites  slellifonrdx,   IIHEN  and  ShUMAKD,   1850.     .Jour.  Acad.  Nat.  Scl,  Phila.,  Vol.  II,  p.  67.  pi. 

7,fls.l6;  also  (1.?j2)  in  OivE_s's  C.i-ul.  Ei'iHiit,  Iowa,  WLscou.  and  ilinn.,  p.  593,  tal).  Va.flg.lO. 
Ci'daster  itelli/iinius,    Sii[-m.m:L).  litO.     Cat.  Pal.  Fuss.,  Part  I.  Ei'hinc.id.  p.  3.59. 

Body  pentagonal-obpyriforiu,  being  vc^ry  narrow  beloAV, 
and  rapidly  expanding  npwai'd  from  the  base  to  the  outer 
(lower)  extremities  of  theso-calledpseudo-ambulacral  areas, 
and  depressed  convex  .above,  where  it  presents  a  distinctly 
pentagonal  outline,  oA\ing  to  the  deep  interradial  and  anal 
sinuses.  Supplementary  basal  pieces  forming  a  short, 
rounded,  stem -like,'  projection,  apparently  distinctly  thicker 


Jlr.  S  S.  Li  LIN  was  the  first  author,  so  far  uh  wr  art-  aware,  who  called  attention  to  these  pieces  in 
IVi/tfeimhs.  and  nhowed  that  tb(-y  ai'.-  really  separable  from  the  basal  ]tieces.  in  some  eases,  (See 
Oiviii's  Kentniky  Gi-cil  Deport,  \<i\.  Ill,  p.  468).  He.  however,  resardc'd  these  lower  pieces  as  the 
tiue  basal  pieces,  and  those  aljnve,  usually  considered  the  basals.  a.s  really  being  true  subradial  pieces. 
At  one  time  we  weie  iiielnicd  tft  adiipt  tJiis  conclusion,  as  has  recently  betai  done  by  Mr.  Blij.lxc.s,  in 
an  iuteiestiii^  paijer  ou  the  structure  of  the  JUa^touica,  etc.,  pultli.slied  in  the  Aiucricau  Journal  of 
Science  and  Arts  for  July.  l^tjiK  The  tact,  howe-\-er.  that  these  lower  ])ieces  tlo  nol  altrniair  irilh  the 
rait'jc  alcove,  tliat  Mi.  Lyon's  view  worilrt  leijuirc  should  be  fnu^idf-icd  subradial  s,  as  in  tbe  ( 'i  in  olds, 
pre\  idcd  with  both  basal  and  subradial  pieces,  would  alone  lie  an  objectiou  to  this  cnuclusi{in.  It  is 
also  worthy  of  note  that  wlieii  tlirse  ]n\A'ci'  pic(  cs  are  leumveil.  we  flud  tbe  next  ran^e  of  pieces  above 
closerl  tooetliHi,  so  as  to  forju  the  liottoui  rif  the  MsciT;i]  ca\"ity.  V'^aiu.  in  those  sjtecies  of  (irunato- 
i:r''nuf^,  like  a.  yoi'irondi,  ^ith  a  dec])  cnncav  it  \  iti  tlie  uiuhr'  side,  wc  fiud  the  pieces  coi  resjioudiug  to 
those  Mr.  Lv()X  thinks  are  tbe  sulira<lials,  as  it  \\-cic,  jtnslicd  inward,  and  foriniiii;  a  little  pyramid 
in  the  liottoiji  ot  the  a  isciral  <"a\'i(y.  incrisel^  as  we  see  llic  true  basal  ]»ieccs  in  various  tvpes  of  true 
Crinoids,  wdth  a  deijily  sunken  Iiasc  In  addition  to  this,  although  adult  spicinirus  of  the  tyjie  of  the 
genus  under  coii.sideiatioii,  have  tliese  lowia-  pu-rrs  as  solid  a.^  we  see  them  in  tltc  true  IVjjfrciaiVes, 
yniiiiN  individuals  show  eleally  flinl  Ihfi/  arc  niliraltif  cninj'i'srfl  of  lirr  of  .s/t  of  llie  iqqiev  joints  of  the 
ctihuim.  et!hfnjt:d  and  aarlnilo^rd  laijrllu-r.  The  swelling  out  or  cuhirgeuient  of  soiiie  of  tlir  uiiper 
jiiiiit^  of  tbf  column  of  a  Ciiitoiil,  is  no  vei  v  uiirinnuinn  nc. ■urreiice — for  instance,  in  sntdi  genera  as 
JAn  h<-^ni/:nnii-<.  l'ofrn"r,  nitl<\,  Ajiinrri iiilr.^,  etc.  It  is  tt  lu-  that  ill  tbcsc  aud  ot lu'i- Similar  cascs,  tbe 
enlarged  upper  joints  nf  the  coliinin  aie  not  divided  by  \ciiical  suliiri-s,  as  in  T<iiir<ii)il/ ^- )\\u\  Cadon- 
iles.  This  fact,  however,  will  be  sci'u  to  be  of  liltle  imporliLucc.  when  it  is  renienibcred  that  the  lon- 
eil  iidinal  di\  jsnin  of  tiie  (  olitriin  li\'  vei  Ileal  sutures  still  does  occur  in  some  fine  Ciinoids— as,  for 
mslance,  in  liunir,  \„as.  in  which  the  A\liole  loliinin  is  sonieliines  seen  to  be  divided  all  the  w  ay  down 
into  lire  sections.  And  it  is  a  signilicant  fact  that  these  live  sutures  in  the  colniini  of  Hanjcriirns 
exactly  ciiinciric  with  tlmsc  separating  its  five  basal  pieces,  exactly  as  Ihe  three  sutures  di\  iding  the 
pieces  info  tlnee  l)a.sals  coiiicid<-  with  Ihose  sejiarating  the  tbive  liasal  pieees  in  I'nitrnaiU-^  and  Ca- 
d,,ii,i,-^ 
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than  the  column  bel(nv,  and  but  slinlitly  expanded  above 
to  the  base,  to  -which  they  are  firmly  anchylosed;  in  adult 
specimens  perfectly  solid,  but  in  youm,^  s[)ecimeus  some- 
times seen  to  be  composed  of  five  or  six  enlarged,  anchy- 
losed  pieces  of  the  column.  Base  considerably  wider  than 
high,  with  sides  expanding  upward  so  as  to  cause  a  more 
or  less  defined  constriction  at  its  connection  with  the  sup- 
plementary base ;  more  or  less  pentagonal  in  outline  as  seen 
from  below;  basal  pieces  proper,  wider  than  high,  two  pen- 
tagonal and  one  hexagonal  in  form,  the  lateral  margins 
being  shorter  than  the  others.  Radial  or  fork  pieces  large, 
about  t^FO-tliirds  as  wide  as  high,  and  extremely  prominent 
in  the  middle ;  geuerall}-  a  little  wider  above  than  below, 
with  a  general  sul)oval  or  nearly  oblong  outline,  the  supe- 
rior lateral  angles  being,  however,  obliquely  truncated  by 
the  interradial  and  anal  pieces,  and  the  lower  end  a  little 
convex,  or  obtusely  angular  in  outline  at  the  middle;  each 
ivith  its  narrow,  pseudo-ambulacral  (more  properly  bra- 
chial) sinus  extending  out  to  its  very  prominent  middle. 
Anal  and  interradial  pieces  rather  small,  twice  as  long  as 
wide,  distinctly  constricted  in  the  middle;  the  former  more 
obtusely  angular  or  somewhat  rounded,  and  often  convex 
below;  opening  usually  regarded  as  the  vent,  moderately 
large,  rounded  or  a  little  oval,  and  piercing  the  anal  piece 
a  little  below  the  middle.*  Pseudo-ambulacral  areas  very 
narrow,  with  nearly  parallel  sides,  pore  pieces  (properly 
recumbent  arm  pieces)  about  fifty  on  each  side  of  the  am- 
bulacral  furrow  in  a  large  specimen,  all  very  shallow;  lan- 
cet pieces  lanceolate  in  form,  thick,  sloping  laterally  from 
a  \^y  narrow  or  linear  ridge  along  the  middle,  which  is 
the  only  part  exposed,  and  forms  the  bottom  of  the  ambu- 
lacral  furrows  when  the  pore  pieces  are  in  place;  supple- 

■'  W(i  have  several  tiines  tliuugbt  we  could  see  evidences  tUatthe  anal  piece  ia  this  species  is  divided 
into  three  jiieees  Tliat  is,  first  1>y  a  transverse  suture  on  each  side  of  the  anal  opening;  and  the  inner 
half  along  tlic  middle  by  a  longitudinal  suture.  We  think  we  can  scarcely  be  mistaken  in  regard  to 
internal  casts  of  Oranatocrlmis  Norwooii,  showing  evidences  of  this  character.  Whether  or  not  it 
exists  in  the  true  Pentrrmiffift,  we  have  been  unable  to  determine. 
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nientarv  pore  pieces,  if  any  exist,  iiuknowii.  So-called 
ovarian  openinys,  commencing  one  on  eacli  side  near  the 
inner  ends  of  the  pseudo-amhulacral,  or  arm  areas,  and 
6  ^tending  outward  along  the  margin  of  a  broad  snlcns,  and 
near  the  edges  of  these  areas,  for  ahout  half  the  length  of  the 
latter,  as  very  narrow  slits,  widest  at  the  inner  end,  where 
they  connect  with  the  inner  ends  of  the  internal  compressed 
tubes  nnder  the  areas*  Central  hiatus  very  small,  its  cov- 
ering pieces  minute;  ambula«'ral  canals  passing  in  vmder 
tlie  little  central  disc  into  the  central  hiatns,  each  covered 
apparently  all  their  length,  in  perfect  specimens,  by  a 
double  scries  of  very  minnte,  interlocking  pieces,  doubt- 
less capable  of  being  opened  apart  along  tlie  middle  during 
the  life  of  the  animal.  Surface  in  well  preserved  specimens 
ornamented  with  regxilar,  moderately  distinct  striae  running 
parallel  to  the  margins  of  the  basal  and  radial  pieces.  Col- 
umn below  the  upper  auchylosed  part  forming  the  supple- 
mentary base,  and  pinnuhe  unknown. 

Hight  of  a  medium  size  specimen,  exclusive  of  the  sup- 
plementary base,  0.80  inch;  greatest  breadth,  1.34  inches; 
hight  of  supplementary  base,  0.17  inch;  breadth  of  do., 
0.30  inch;  breadth  of  pscudo-ambulaci'a,  or  recumbent  arms, 
about  O.O.S  inch. 

lu  .ueueral  form  this  species  seems  to  be  remarkably  like  I'vjitrentitcs 
inflatns,  Gilb.,  as  figured  by  Phillips  in  his  (rei)!.  Yorkshire,  pi.  3,  fig. 
1 ;  but  as  Phillips'  figure  does  not  show  the  summit,  and  gives  but  a 
few  words  of  description,  we  have  no  means  of  knowijig  whether  or 
not  it  belongs  even  to  the  same  genus. 

Lovalitij  and  position — Lower  bed  of  the  Burlington  group,  of  the 
Lower  Carboniferous  series,  at  Burlington,  Iowa.  Some  of  the  liest 
specimens  of  this  species  wc  ha\-e  seen  belong  to  Mr.  AVachs3IUTh"s 
collection. 

*  These  8li(»  seem,  as  it  were,  Id  cut.  off  a  thin  slice  from  each  iif  the  edges  of  the  anal  and  inter- 
radial  pieces,  as  well  as  from  the  ui;irginH  nt"  the  deep  pseudo-amhulacral  sinuses  of  the  radials. 
These  slices  are  tliiciicr  neiir  the  upper  (innii)  ends,  \\liere  thev  sometimes  become  callus,  and 
a}ipareii11y  anrtiyloscil,  in  adult  Np.»inn-ii.s,  to  the  pores  pieces,  so  as  to  give  the  pHcudo-amlmlaci.i 
the  appearance  of  greater  breadth  there  than  is  natural. 
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CODONITIW    (iliACILS,    M    iUltl    W. 

PI.  V,  in«  0. 

Body  comparatively  vatlier  small,   pentagoual-suboval, 
longer  than  ^\ide,  the  widest  part  being  at  the  lower  ex- 
tremities of  the  so-called  pseudo-ambulacral  tields,  which 
terminate  a  little  below  the  middle.     Supplementary  base 
small,  very  short,  or  only  appearing  to  be  eomi)osed  of  a 
single  tripartite  joint  of  the  column.     Base  low,  or  near 
three  times  as  wide  as  high,  expanding  rapidly  upward, 
and  pentagonal  as  seen  from  below;  basal  pieces  of  mod- 
erate   size,    two  pentagonal  and  one    hexagonal.     Radial 
pieces  nearly  twice   as  long  as   wide,   with  a  general  ob- 
long outline,   thougli  tlic}'  are  a   little  wider  in  the  mid- 
dle than  above  or  belo\\',  while  the  superior  lateral  angles 
are  a  little  truncated  liy  the  aual  and  interradial  pieces, 
and  the  lower  end  is  either  o])tust'ly  angular  in  the  middles 
or  somcAvhat  rounded;  all  rather  distinctly  convex  below 
the  middle;  so-called  pseudo-ambulacral  sinuses  rather  nar- 
row and  slightlj'  tapering,  extending  down  a  little  below 
the  middle,  where  the}'  each  terminate  at  a  little  pointed 
projection   directed  out  horizontally,  so  as  to  add  to  the 
pentagonal  form  of  the  body,  as  seen  from  aboAC  and  below. 
Anal  piece  of  moderate  size,  wider  and  more  obtuse  below 
than  the  interradials,  and  narrow  above,  with  a  compara- 
tively large  anal  opening,  nearly  dividing  it  a  little  below 
the  narrowest  part.     Interradials  more  than  twice  as  long  as 
wide,  the  widest  part  being  below,  while  the  central  region 
is  much  contracted,  and  the  upper  somewhat  dart-shaped, 
and,  like  that  of  the  anal  piece,  in  each  a  little  concave, 
with  a  small  tubercle  occupying  the  middle  of  the  concavity. 
So-called  pseudo-ambulacral   fields  rather   narrow;  some- 
what convex,  with  a  mesial  or  ambulacral  furrow  rather 
wide  and  deep,  particularly  above  the  middle;  pore  or  arm 
pieces  about  twenty -two  on  each  side  of  each  area.    Lancet 
pieces  very  narrow,  but  thick,  and  rather  deeply  furrowed 
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along  the  middle  above,  ~^^'llel•e  they  form  the  hottom  of  tlie 
ambiilacral  furro^vs;  further  down,  the  poi'e  pieees  elose  in 
so  as  nearly  or  qnite  to  eover  the  lancet  iiieees.  Openings 
usually  called  oyariau  apertures,  in  the  form  of  distinct 
elongated  slits,  widest  at  the  upper  end,  and  extending  down 
apparently  three-fourtlis  the  length  of  the  pseudo-ambu- 
lacra so  yery  close  to  the  margins  of  the  latter  as  scai'cely 
to  leaye  more  than  a  yery  thin  interyening  space  aboye, 
and  apparently  none  below.  Central  hiatus  very  small, 
and  doubtless  covered  by  minute  plates  when  entire.  Sur- 
face distinctly  ornamented  with  yeiy  regular,  well  defined 
stria'  running  parallel  to  the  upi)er  margins  of  the  basal 
pieces  and  to  the  inferior  aiul  lateral  margins  of  the  radials. 
Along  the  margins  of  the  pseudo-ambulacral  areas,  narrow, 
slightly  flattciu'd  spaces  arc  seeu  extending  up  the  surface 
of  the  radial  pieces,  and  corresponding  to  rather  broad, 
deep  furrows  seen  occupying  the  same  positions  on  the  last 
described  species.  ((%>lumn  and  pinnuI.T  unknown.) 
Hight,  0.60  inch;  breadth  about  0.50  inch. 

This  species,  altbougli  a^reeiii.i;'  ^\itl^  tlic  last  in  tlie  important  char- 
acter distinyuisbiiig'  it  from  Pentrciuitcs  and  C(i<h(.ster,  (litters  so  mate- 
rially in  form  and  other  details  as  to  render  a  comparison  unnecessaiy. 
In  general  form,  it  mnch  more  nearly  resembles  trne  Penti-emitcs  than  the 
typical  ('odiiiiilcs  stvUifurmh  does. 

Locdliti/  and  jxinition — Lower  division  of  the  Bnrlington  gronp  of  the 
Lower  Carboniferous,  at  Burlington,  Iowa.  Mr.  \\'ACHSMiTn's  collec- 
tion. 

Genus  GliANATOCEINrS,  Troost. 
GEANATOCEiisrus  MELONOiDES,  M.  and  W. 

PI.  9,  rig,  J. 
G-ranaiocrinvs  mrhnwides,  Meek  ;iud  WurriiiEN.    Pi()L(.'eil.  Aciul.  Nut.  Sci.,  Phila.,  1B69,  p.  88. 

Body  rather  under  medium  size,  globose  in  form.  Base 
yery  small,  nearly  eyen  with  the  prominent  lower  extremi- 
ties of  the  pseudo-ambulacral  areas.     Radial  pieces  nearly 
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eqiialing  the  entire  length  of  the  body,  and  divided  almost 
to  tlieiv  base  by  the  psendo-anibulncral  areas,  eacli  w  itli  a 
broad  deep  snleus  extending  up  on  each  side  of  the  [tseudo- 
anibulacral  areas,  the  entire  length;  while  l)et\\c('n  tliis 
sulcus  and  each  lateral  margin  the  surface  swells  out  into 
a  broad  rormded  ridge,  widest  near  the  middle  of  the  body 
and  narrowing  upward  and  doAvnward,  these  ridges  on  eacli 
two  contiguous  pieces  being  separated  by  a  deeply  sulcated 
sutnre.  Interradial  and  anal  pieces  Acry  small,  sul)trian- 
gular  or  cuneate-quadrangular,  only  about  one-sixth  the 
length  of  the  body,  measuring  over  the  curve  of  the  sides. 
Pseudo-ambulacral  areas  very  narrow  or  sublinear,  with 
sides  parallel,  equaling  the  entire  length  of  the  body, 
slightly  impressed  above,  but  quite  as  prominent  as  the 
immediate  margins  of  the  radial  pit'ccs  on  each  side  below, 
if  not  wider ;  pore  pieces  about  fifty  on  each  side  of  the 
mesial  furrow ;  supplementary  pore  pieces  unknown ;  lan- 
cet pieces  apparently  not  exposed  externally.  Openings  of 
the  summit  small,  but  not  clearly  seen  in  the  specimen. 

Body  of  the  typical  sijecimeu  0.45  inch  in  hight ;  breadth 
0.5  inch. 

The  siufiice  of  the  typical  specimen  of  this  species  is  not  well  enough 
preserved  to  show  fine  mavkiiigs,  but  another  in<lividual  of  apparently 
the  saun'  species  shows  the  lower  half  of  the  radial  pieces  to  lie  orua- 
nieuted  with  rather  tine  granules,  so  as  to  look  like  fine  transxerse 
strife  under  a  magnifier,  while  a  few  stronger  longitudinal  stria;  are 
also  seen  on  this  part  of  the  body.  In  this  specimen,  however,  the  sur- 
face of  the  radial  piei/es  is  less  convex  between  their  lateral  margins 
and  the  broad  sulcus  on  each  side  of  the  pseudo-ambulacra  than  in  the 
typical  form. 

In  form  and  the  narrowness  of  its  pseudo-ambulacra  this  si)ecies  re- 
minds one  of  O.  tiayi,  of  Shumard,  but  it  is  at  once  distinguished  by 
the  very  much  larger  anal  and  interradial  and  shorter  radial  i)ieces  of 
that  species,  as  well  as  by  the  canaliculate  character  of  the  sutures  be- 
tween the  latter,  with  a  rounded  ridge  on  eacli  side  of  this  suture.  In 
the  comparative  size  of  its  radial  and  interradial  pieces,  as  well  as  in 
the  canahculated  sutures  between  its  radial  ])ieces,  it  agrees  more  nearly 
with  G.  mdo,  of  O.  and  S.,  but  is  not  only  distinguished  from  that  spe- 
cies by  its  subglobose  form,  (a  little  wider  than  long),  and  merely  even 
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iustead  of  concave  base,  but  by  its  niucli  more  prominent  pseudo-am- 
bulacral  areas  below  tlie  middle  of  tlie  body,  and  deep,  broad,  rounded 
sulci  immediately  on  each  side  of  tlicse,  and  swollen  surface  between 
tliese  sulci  and  the  canaliculated  suture  separating  the  I'adial  pieces. 
It  nu)reo\'er  comes  from  the  upper  division  of  the  Burlington  group, 
■while  the  vastly  moic  common  (r.  inelo  is  only  found  in  the  hjwer  beds. 
Locality  nnd  position — Upper  beds  of  Burlington  group,  Burlington, 
Iowa.  Lower  Carboniferous.  S"o.  398  of  I\rr.  Wachsmuth's  collec- 
tion. 


GEAS'ATOcraxus  risuM,  M.  and  IV. 

PI.  9,  Fig.  4. 
Gra)inif)ci-inits  pinion.  Meek  and  ■\A'orthen.    Proceed.  Acad.  Xat.  Sci.,  Phila.,  1869,  p.  89. 

Body  small,  oval — subglobose,  being  slightly  longer 
than  wide.  Base  Aery  small,  rather  deeply  concave,  and 
distinctly  pentagonal  in  outline.  Badial  pieces  long,  trun- 
cato-snbelliptical  in  general  outline,  with  the  lower  end 
]iarroM',  foi'ming  a  nearly  flat  surface  across  between  the 
psendo-ambulacral  fields,  excepting  below  the  middle, 
Avhere  these  surfaces  are  concave;  all  divided  nearly  to 
their  very  bases  by  the  pseudo-ambulaci-a,  and  without 
even  the  faintest  trace  of  a  furrow  along  up  the  sutures 
between  their  lateral  margins.  Interradial  and  anal  pieces 
strongly  incurved  above,  cuneate-subtrigonal  in  form  and 
longer  than  wid6,  the  length  being  about  one-fourth  that 
of  the  -whole  body,  measuring  over  the  curve  of  the  sides. 
Pseudo-ambulacra  narrow,  or  sublinear,  with  very  nearly 
pai'allel  sides,  there  being  a  slight  taper  from  alcove  dow  n- 
Avard ;  all  quite  as  convex  as  the  slightly  raised  linear  mar- 
gins of  the  radial  pieces  on  each  side;  pore  pieces  about 
twenty-six  on  each  side  of  the  distinct  mesial  furrow,  along 
which  their  inner  ends  are  minutely  crenate,  comparatively 
rather  large,  and  ranging  obli([uely  outward  and  down- 
Avard;  supplementary  pore  pieces  unkno\vn;  lancet  pieces 
aj)parently  not  visible  externallj^,  unless  it  is  along  the  bot- 
tom of  the  mesial  furrow. 
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Summit,  when  the  minute  pieces  that  doubtless  ch>se(l 
the  central  rejiion  arc  removed,  ^\'ith  a  pentanonal  open- 
ing of  about  the  size  of  the  anal  aperture;  so-called  ova- 
rian pores  very  small,  and  situated  one  on  each  side  of 
each  interradial  piece,  and  two  others  doubtless  as  usual 
opening  into  the  anal  aperture,  ^vhich  is  nearly  circular 
and  much  larger  than  the  pores. 

Siirface  finely  granular,  the  granules  being  smaller  and 
more  croAvded  on  a  lanceolate  area,  extending  up  the  radial 
pieces  lietwecn  the  pseudo-ambulacra,  and  terminating  just 
before  reaching  the  interradials,  and  on  each  side,  and 
above  this  space. 

Hight  of  body,  0.30  inch;  breadth,  0.2S  inch. 

This  little  species  might  be  mistaken  for  a  small  specimeu  of  G.  mdo, 
by  a  hasty  observer.  It  may  be  readily  distiuguished,  hciwev.er,  by  its 
longer  interradial  pieces,  less  numerous  and  proportionally  larger  pore 
pieces,  much  more  xiromineut  pseudo-ambulacra,  and  particularly  by 
not  having  even  a  trace  of  a  linear  furrow  along  up  the  sutures  separa- 
ting the  radial  pieces,  and  these  pieces  tlat  instead  of  convex  across 
between  the  pseudo-ambillacra.  The  little  prdjecting  points  at  the 
bases  of  its  pseudo-ambulacra  are  also  directed  more  downward. 

Locah'ty  and  position — Upper  part  of  the  Burlington  group,  Burling- 
ton, Iowa.  Lower  Carboniferous.  No.  397  of  Mr.  Wachsmuth's  collec- 
tion. 


Ctkaxatoorinus  is'eglectus,  M.  and  W. 

PI.  9,  Fig.  3. 
I'Jranatoerinvs  neglectus,  Meek  and  Wohthen.    Proceed.  A.cad.  Nat.  Sci.,  Phila.,  1869,  p.  90. 

Body  small,  varying  from  oval  to  subglobose.  Base 
slightly  projecting,  pentagonal  in  outline.  Radial  pieces 
scarcely  equaling  two-thirds  the  entire  length,  and  deeply 
divided  by  the  pseudo-ambulacral  areas.  Interradial  pieces 
more  than  one-third  the  length  of  the  body,  cuneate-sub- 
trigonal  in  form.  Anal  piece  of  about  the  same  size  as 
the  interradials,  but  its  upj)er  extremity  is  erect  and  dis- 
tinctly projecting,   so  as  to  form  around  the  anal   opening 
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protuhevant  margins.  Psendo-ambulacral  areas  narrow, 
with  nearly  parallel  sides,  almost  equaling  the  entire  length 
of  the  body,  nearly  as  prominent  as  the  slightly  raised 
margins  of  the  radial  pieces  on  each  side;  pore  pieces 
twenty-fiye  to  thirty  on  each  side  of  the  mesial  furroyr; 
snpplementary  pore  pieces  unknown;  lancet  pieces  appa- 
rently not  yisible  externally. 

jMesial  opening  of  the  summit  yery  small;  so-called 
oyarian  apertiu'cs  minute,  and  situated  one  on  eacli  side 
of  the  interradial  pieces;  anal  o])cning  comparatiyely  large, 
with  "\'cry  promineni   margins. 

►Surface  of  the  radial  plalcs  between  the  pseudo-ambii- 
lacral  areas  longitudinally  granulo-striate,  while  that  of  the 
interradial  and  anal  pieces  is  marked  in  the  same  way 
transycrscly  with  a  dowuAyard  curyature. 

Length  of  one  of  the  oyal  specimens,  O.oliincli;  breadth, 
aboirt  0.28  inch;  breadth  of  pseiido-ambulacra,  0.05  inch. 
Length  of  a  smaller,  proportionately  sliorter  specimen,  0.28 
inch;  breadth,  0.25  inch. 

This  is  anotlicr  species  liaviiis'  iiaicli  the  general  appearanee  of  ({. 
melo,  from  "vvhieli,  however,  it  is  at  once  distiiiguislied  by  its  compara- 
tively much  lai;;er  interradial  and  anal  pieces,  flat  si)accs  l)et\veen  the 
psendo-arabulaera,  without  any  furrow  aloiii;  the  mesial  suture,  and  its 
more  protuberant  base  and  anal  ]jieces. 

It  is  more  nearl>-  allied,  however,  to  the  last  deseribed  species  in 
several  of  these  characters,  though  sufliciently  distinct  to  be  readily 
separateil  on  compai-ison.  For  instance,  its  anal  and  interradial  pieces 
are  nearly  twice  as  large  as  in  thai  species.  Again,  its  base  is  ]iropoi- 
tionally  two  or  three  times  as  large,  and  so  ]irotuberant  as  to  be  seen  in 
a  side  \iew,  instead  of  being  concav(^;  while  its  ])seudo-aiiibulacral 
areas  do  not  extend  so  far  down,  and  the  litlle  prqie(>tions  of  the  radial 
pieces  at  the  li)\v<'r  extrcmilies  of  these  areas  ]ioiiil  out  horizontally, 
instead  of  lieiiig  directe(l  nearly  downward,  like  five  little  U'gs,  upon 
-which  the  body  stands  when    placed  on  an  e\'en  surface,  as  in   the  last. 

Wv  have  seen  five  siiecimens,  all  of  which  agree  in  the  chai-ac'ters 
given. 

JjiHdlitii  iiikI  pih'iltioH — Lower  (li\  isiou  of  the  Burlington  group,  at 
BurUngton,  b)wa.    Lower  Carboniferous.    No.  ','>'.)('>  of  Mr.  AVAcns:MtTTii's 

co]le<>lioii. 
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GkxInatoorinus  ]S'oiiAVOODi,  O.  aud  S.  (sp.) 

PI.  9,   Fig.  2. 

Pcntrcmiies  Xoni'oodi,  Owen  nud  Shumard,  1650.    Jour.  Acad.  Nat.  Sci.,  Phila.,  2<1  series,  Vol.  2,  p. 
64,  PI.  7,  Fig.  13.    (1852,)  Geol.  Survey,  Iowa,  Wis.  aod  Minn.,  p.  591,  PI.  5  A,  Fig.  13, 

Genus  PAL^CHIXUS,  McCoy. 
Pal.echinus  gracilis,  ]M.  and  W. 

PI.  10,  Fig.  2. 
PaUechinm  gracilis.  Meek,  and  Whuthev.     Proceed.  Acad.  Xat.  S<'.i.,  Phila.,  1869,  p.  ^'2 

Body  small,  and  apparently  oval  or  subglobose.  Inter- 
ambulacral  areas  a  little  convex.  Interanibulacral  plates 
in  seven  rows  at  the  middle,  but  apparently  only  the  mar- 
ginal rows  of  pentagonal  pieces  are  continued  to  the  upper 
and  lower  extremities  of  the  areas,  the  intermediate  hexag- 
onal pieces  running  out  atvarious  distances  between  the  mid- 
dle and  the  ends  of  the  areas;  thickness  of  each  about  half 
the  breadth  of  the  largest;  all  ornamented  ^vith  closely  set 
granules,  of  which  25  to  30  may  be  counted  on  each  of  the 
larger  pieces.  Ambulacral  areas  slightly  convex,  and  equal- 
ing in  breadth  the  first  and  second  rows  of  interanibulacral 
plates  on  each  side,  composed  of  very  short  pieces,  which 
are  a  little  thinner  than  the  interambulacral  plates,  and 
about  three  times  as  wide  as  long,  the  widest  part  of  every 
alternate  one  being  at  the  outer  end,  which  is  received  into 
a  little  sinus  in  the  adjacent  marginal  interambulacral  plate 
(there  being  generally  three  of  these  little  sinuses  to  each 
of  these  plates),  while  the  intermediate  pieces  usually  wedge 
out  rather  abruptly  before  quite  reaching  the  lateral  mar- 
gins ;  the  two  pores  at  the  outer  end  of  each  piece  arranged 
so  as  to  form  two  zigzag  or  undulating  rows  along  the  lat- 
teral  margins  of  each  ambulacral  area;  surface  of  the  whole 
series  occupied  by  granules  of  the  same  size  as  those  of  the 
interambulacral  plates. 

Entire  dimensions  unknown ;  greatest  breadth  of  inter- 
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arubulacral  areas,  0.70  inch;  do.  of  ambulacra,  0.22  incli; 
number  of  aml)ulacral  pieces  in  0.10  ineli  on  eaeb  side  of  the 
mesial  suture,  10. 

This  species  will  he  readily  ilistiiiKnislied  from  our  P.  Bnrliiifitoiu'/i.sis 
liy  tlie  proportionally  greater  Itreadth  of  the  ambulacra,  and  the  smaller 
size,  and  greater  iiiiiiiliei'  of  its  iiiteinmlmlaeral  pieces,  there  lieiiig  sev- 
en rows  of  the  latter  pieces  at  the  widest  part  of  the  aica,  at  a  point 
c(|ualing  the  breadth  of  these  areas  in  J'.  i)')n7t»r//()//r;(.s/x,  wiieri' there 
aic  only  four  or  five  rows  of  these  pieces.  Again,  its  ain1)nlacral  areas 
arc  e(jnal  in  breadth  to  the  tirst  and  second  rows  of  interambulacr.'il 
jilatcs  on  each  side,  taken  together;  while  thoi^i^  oH  P.  liurUiif/tdiiciisis 
are  sca)(_'cly  wider  than  the  single  marginal  row  ou  each  side. 

LocuVity  (Old  posHidu — Upper  division  of  the  Burlington  group,  Bur- 
lington, Iowa.  Lower  Carlioniferons.  Xo.  407  of  Mr.  \^'ACHSMUTH's 
(•oll(>ction. 


Xote  on  Ihe  (Ikxus  ()NY(^HASTEK,  ."^I.  and  W. 

The  borro\vc(l  speciiiiens  from  which  wc  nmde  out  the  outline  cuts 
and  description  of  this  t>pe,  pul)lished  in  Ihe  third  volume  of  the  Illi- 
nois (ieological  Ivejiort,  p.  ."iL'd,  had  liccn,  to  a  great  extent,  denuded  of 
their  outer  cohering  in  cutting  away  the  rather  hard,  lii'mly  adhering 
matrix,  liefore  coming  into  our  hands.  Since  preparing  these  cuts  and 
descrii)tion  we  ha\('  had  an  opportunity  to  examine  other  sjx'ciniens  of 
this  fossil,  in  i)art  belonging  to  Mr.  "Waciismi'TH's  collection,  and 
others  among  the  collections  at  Simngtiehl,  all  from  the  original  lo- 
cality. From  thi-sc  it  is  evident  that,  in  well  preserved  exami)les  of 
this  tyiie,  tln^  granular  (juter  co\'criiig  si'cn  on  the  arms  or  fi'ee  rays  of 
some  of  the  si)eciniens  first  examined,  actually  covers  the  dorsal  side 
of  the  small  body  als(,i.  We  likewise  oliser\e  the  itresence  of  a  layer 
of  thin,  small,  imbricating  scales  under  the  scattering  granules  on  the 
doi'sal  si(hi  of  the  body  ;  while  some  s|ieciniens  ceitainly  show  clearly 
such  scales  under  the  grannies  on  the  arms.  The  fact  that  this  granu- 
lar covering,  and  this  layer  of  thin  imbricating  scales,  ovcrsi)read  the 
dcjrsal  side  of  the  body,  would  <.-eitainly  show  that  the  ai)])earance  of  a 
large  central,  dorsal  opening,  which  we  had  niarkt'd  as  an  "  anal  ?" 
a|iertnre,  could  not  be  such.  The  appearance  of  jiores  in  some  of  the 
pieces  around  the  central  opening  is  also  dccei)tive,  and  due  rather  to 
dee]i  ]iits  than  to  actual  pertcuations  jiassing  through  these  ])ieces. 

From  the  specimens  we  have  since  had  an  ojjportunity  to  examine, 
we  are  led  to  think  it  almost  certain  that  the  parts  seen   around  the 
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central  opening  in  tlie  siiecimen  illusf rated  by  us  are.  tbe  oral  and  adja- 
cent pieces  aceideiitally  puslied  upward,  and  seen  from  the  upper  nr 
inner  side  after  the  removal  of  the  dorsal  side  or  (;overin,n',  and  that  the 
central  opening  is  tlie  oral  aperture.  ^\.t  any  rate  we  Iciiow  of  no  other 
"way  to  account  for  the  very  different  appearances  presented  by  thesi'- 
fossils,  when  examined  in  different  conditions. 

Since  we  have  had  some  specimens  of  this  type  at  hand  which  we 
have  felt  at  liberty  to  grind  and  cut  into,  so  as  to  reveal  more  clearly 
their  structure,  we  find  that  the  arm-pieces,  which  in  th,''  denuded  speci- 
men tirst  examined  by  us  presented  the  appearance  of  becomiug  isola- 
ted, deeply  fnrrowed  lanceolate  pieces,  at  a  little  distance  from  the 
body,  and  of  very  little  thickness  or  depth,  really  appear,  when  ground 
off,  to  extend  nearly  all  the  way  down  from  the  dorsal  to  the  ventral 
sides  of  tlie  arms,  and  to  be  connected  and  articnlated  together,  like 
those  nearer  the  body,  by  little  processes  and  sockets  ;  the  com] laratively 
thin  furi'owed  dorsal  edges  becoming  thicker  farther  in. 

Sometimes  these  arm-pieces  appear  as  if  consisting  of  two  rows  joined 
in  jjairs  at  their  inner  ends  along  the  middle  of  the  dorsal  side,  there 
being  a  rather  large  pore  (or  possibly  only  a  deep  pit)  at  the  junction 
of  the  two  pieces  forming  each  pair.  In  other  instances,  as  seen  de- 
tached, these  ])airs  of  pieces  are  found  to  be  firmly  anchylosed  so  as  to 
form  single  pieces,  extending  across  the  whole  breadth  of  the  arms, 
without,  however,  obliterating  the  appearance  of  a.  rather  large  mesial 
dorsal  pore. 

AVe  have  not  yet  had  an  opportunity  to  see  the  under  side  of  the 
body  or  arms  in  any  of  the  Grawfordsville  si>ecimens,  but  Air.  Wach- 
Sm:uth:  has  a  specimen  from  the  Burlington  division  of  the  Lower  Car- 
boniferous beds  of  Burlington,  which  would  seem  to  belong  to  this 
genus,  though  specifically  distinct.*  This  is  the  form  Prof.  Hall  has 
described  in  some  preliminary  notices  of  fossils  (issued  at  Albany,  N". 
T.,  in  1861),  under  the  name  Prota.ster  f  Barrisi.  This  fossil  has,  so 
far  as  we  have  been  able  to  see,  essentially  the  same  structure,  and 
shows  along  the  under  side  of  the  arms  a  broad  shallow  depression  in 
the  arm-pieces,  somewhat  like  an  ambulacral  furrow.  Xone  of  the 
specimens  of  either  species  we  ha\'e  seen  show  any  indications  of  any 
proper  extended  disc,  the  body  being  comparatively  small.  It  also  evi- 
dently differs  in  se\  eral  jjoints  of  structure  from  Protaster. 

So  far  as  its  structure  is  yet  known,  it  seems  to  be  a  true  OpMurian. 
We  only  know  the  species  Onyohaster  flexilis  and  0.  Barrisi. 

*  We  have  not  yet,  however,  seen  any  of  the  little  articulating  knobs  on  the  scales  of  this  Burling, 
ton  species.  These  impart  the  granular  appearance  to  the  surface  of  our  typical  species,  in  which 
each  scale  has  one  of  these  little  knobs  articulated  in  its  middle.  If  the  Burlington  species  did  not 
j^ave  these,  it  may  belong  to  another,  bat  allied  genua. 
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OXTCHASTEE    BaRKISI,    Hall,    Sp. 

PI.  10,  Fig.  1. 
Protaster  Barri^tn.  Hall,  l^Hl.     Beao.  New  Crin.,  Prelim.  !^otp,  p.  18. 

Locality  and  position — Burlington  division  of  the  Lower  Carboniffi-- 
ous.     Burlington,  Iowa.     Mr.  Waciismuth's  colle<'tion. 


Gems  OLIGOPORrs.  Meek  and  Woithen. 
Oligoporus  nobilis,  M.  and  W. 

PI.  II,  Pig.  3. 
Otigoponts  nvbilis.  Meek  ajid  AY'Iiktrkx.     Prn«:eed.  Acad.  Xat.  Sci.,  PMla.,  186.-^,  p.  3r>t 

Body  large,  globose,  composed  of  very  thick  plates. 
Aiiibulncra  nearly  Hat  or  sliglitly  convex,  and  Avitbout 
proper  furrows,  narrow  lanceolate  in  outline,  or  only 
about  two-thirds  as  wide  as  the  interambulacral  areas; 
pore  pieces  comparatively  small,  wider  than  high,  those  of 
the  two  outer  rows  rather  more  irregular  in  size,  and  some 
of  them  a  little  larger  than  any  of  those  of  the  two  inner 
roAvs;  pores  two  to  each  piece,  forming  four  double  rows, 
those  of  the  two  outer  ranges  of  pieces  being  placed  near 
their  inner  ends,  and  those  of  the  inner  ranges  near  their 
outer  ends.  Interambulacral  areas  comparatively  large, 
moderately  convex,  and  composed  of  five  rows  of  large 
plates,  all  of  which  extend  to  the  disc  above,  while  the 
middle  one  ends  within  about  0.65  inch  of  the  oral  opening 
below.  Vent  and  apical  disc  much  as  in  McJonifes  muUi- 
pnrn.  Surface  of  all  the  plates,  both  ambulacral  and  inter- 
ambulacral, ornamented  with  coarse  granules,  separated  by 
spaces  generally  a  little  wider  than  their  own  breadth,  with 
sometimes  a  few  smaller  ones  between.  Of  these  granules, 
about  forty  to  sixty  may  be  counted  on  each  of  the  larger 
interambulacral  plates. 

Hight  and  breadth,  about  3.73  inches;  breadth  of  ambu- 
lacral spaces,  0.60  inch;  do.  of  interambulacral  areas,  1.06 
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iuches.    Higlit  of  lai'iicst  intcvauibuliUTa]  plates,  0.26  inch; 
breadth  of  do.,  0.40  iueli;  thickness  of  do.,  0.25  incli. 

The  only  specimen  of  this  flue  speeies  j^et  kuowii  to  iih  is  mainly  a 
silicions  cast  of  the  interior.  The  couuection  of  the  ])lates,  however,  are 
so  distinctly  defined  by  sharply  raised  lines,  formed  by  the  silicious 
matter  deposited  in  the  sntnres  between  all  of  the  pieces  before  they 
were  dissolved,  that  the  entire  structure  can  be  made  out  as  well  as  if 
the  plates  themselves  had  been  preserved.  A  few  of  the  plates,  how- 
ever, or  rather  casts  of  their  external  surface,  remain  so  as  to  show  the 
surface  granules  as  well  as  the  thickness  of  the  plates  themselves. 

The  ajiical  disc  seems  to  be  very  similar,  as  already  stated,  to  that  of 
Melonites  multiporu — the  arrangement  and  comparative  sizes,  as  well  as 
form  of  the  occular  and  ,i;<'nital  plates,  being  much  the  same.  In  two 
of  the  latter,  five  pores  maybe  counted  in  each,  while  one  other  also 
shows  obscure  indications  of  five  pores  and  the  other  two  had  four  each, 
as  near  as  can  be  made  out  from  the  little  projecting  points  represent- 
ing them  in  the  cast.  Xo  satisfactory  indications  of  pores,  however, 
are  to  be  seen  in  the  occular  pieces. 

Although  the  ambulacral  areas  are  not  properly  furrowed,  as  in  0. 
Dance  and  Melonites  multipora,  they  are  slightly  depressed  below  the 
most  conA'ex  central  region  of  the  interambulacral  areas.  The  depres- 
sion, however,  also  includes  the  two  marginal  rows  of  each  interambulac- 
ral series.  There  is  likewise  a  faint,  narrow,  almost  linear  iuijjression 
on  the  internal  cast,  extending  from  the  apical  disc  about  half  way 
down  the  middle  row  of  plates  in  each  interambulacral  field. 

This  form  can  be  at  once  distinguished  from  0.  Dance,  the  only  other 
known  species  of  this  type,  by  its  proportionally  much  larger  and  less 
numerous  interambulacral  plates,  of  which  there  are  only  Jirc  instead 
eight  or  nine  rows  to  each  area.  Its  ambulacral  areas  are  also  propor- 
tionally narrower,  and,  as  already  stated,  differ  in  not  being  furrowed 
along  each  side,  with  a  ridge  along  the  middle. 

As  we  have  elsewhere  suggested,  the  group  Oligoporus  seems  to  be 
exactly  intermediate  in  its  characters  between  Melonites,  Owen  and 
Norwood,  and  Palwch  in  us,  (Scouler)  McCoy.  That  is,  it  differs  from  Pa- 
Icechinns  in  having  four  rows  of  ambitlacral  pieces  and  four  double  rows 
of  pores,  instead  of  two  of  each,  as  well  as  in  having  the  ambulacral  areas 
more  or  less  sunken  below  the  interambulacral  fields.  In  the  last  char- 
acter it  agrees  more  nearly  with  Melonites,  from  which,  however,  it 
differs  widely  in  having  only  four  rows  of  ambulacral  pieces  and  four 
double  rows  of  pores,  instead  of  ten  of  each  to  each  area.  In  the  nature 
of  its  apical  disc  the  species  under  consideration  shows  that  in  this  type 
it  a"i'ees  well  in  its  general  characters  with  j¥(?/o)u'te.     We  also  know, 
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from  a  crushed  specimen  of  Olif/opnnis  Dit»a\  that  the  species  of  this 
group  have  tlie  jaws  very  like  those  of  Meloiiitt's.  The  question  may 
tlierefore  arise  wliether  or  not  these  difterences  in  the  niimhcv  of  itieees 
and  pores  of  the  ambularr;i  aie  of  .ncneiic  importance,  and  whether  we 
ought  not  to  re.tiiiid  tliciu  as  imly  subgeneric,  and  call  our  species  Mel- 
onites  (OliijiipuniK)  noliilis.  On  the  same  grounds,  however,  we  would 
have  as  good  reason  to  regard  both  OUfioporufi  and  Melon  ites  as  mere 
sections  or  subgenera  of  I'tilwcliiinis.  We  cannot,  however,  believe  so 
important  and  constant  a  difference  of  less  than  generic  value,  no  gra- 
dations being  yet  known  in  this  character  between  Oli<j<ip<>ntn  and  Mel- 
on itcs  on  the  line  hand,  nr  lietween  the  former  and  Tdlieeh inn. '<  on  t\\Q 
other.  It  is  true,  we  yet  only  know  one  species  of  Melmiifef:,  but  we 
now  know  two  well  marked  species  nf  OlifpijKinis,  while  there  are  eight 
or  nine  known  distinct  ^\>w\i'f^  oi  I'uhrehiiut.s,  all  of  which  latter  agree 
in  hax'ing  but  two  rows  ol' ambulacra]  pieces  to  each  area. 

At  the  time  we  proposed  the  name  (Hii/i/porn.s  we  were  not  aware  that 
Trof  Desob  had  designated  a  section  (not  a  genus)  of  the  familj^  Cidit- 
yi<](('  by  the  name  Olifiopurrs.  In  case  this  should  be  I'egarded  as  a 
serious  objection  to  our  name  Oli<i<iji(ii-ns  we  suggested,  in  the  second 
volunje  of  the  Illinois  Geological  Reports,  the  name  Jleloiiop.sin  for  this 
group  instead;  and  if  it  should  be  adopted,  the  species  here  described 
would  have  to  be  called  Mcloiiapsin  noliilis.  The  name  Olinoptores,  how. 
ever,  from  its  different  termination,  we  should  think  sufticiently  dis- 
tinct. 

Ijieoliiy  and  position — (.'alhoun  county,  Illinois;  from  the  Burlington 
division  of  the  Lower  Carboniferous  series. 


Gem  s  BOCIDAEIS. 

EOCIDARIS?    .S(,)UAM()SUS,    M.    aud    W. 

n.  9,  Fis;    IS. 
Knrirlirnt,'  f,-fjii.fiino.^iu\  MEEK  and  WORTHEN.     I'rinTPii,   Atjad.  Nat,   Sri.,  Phila,,  1869,  p.  ','.* 

Body  attaining  a  larue  sizti,  apparently  depressed  snl)- 
ol()l)(»^:('  in  iicneral  form.  Interanilmlacral  plates  rather 
tlii<'k,  in  eio-Iit  or  more  lon^itndinal  rows  near  the  middle 
of  eacli  area,*  but  apparently  only  the  two  onter  rows  con- 
tinued to  the  oral  apertures,  all  presenting  the  usual  hex- 
agonal form,  excepting  the  pentagonal  marginal  rows,  and 

*  Eight  rowB  are  .^een  in  the  specimen  at  the  Tvidr-st  pa.rt,  but  ^^  p  ai-e  not  .sure  this  is  the  middle  of 
tlif  area,  owin^  to  tlif  inipnfrctirin  of  the  -jprMiioPii. 
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distinctlv  imbricatiiiij;'  ap]»areutly  from  tli(^  lowcn-  side;  iip- 
Avard,*  as  well  as  iuAvard  toward  the  central  row,  exc(q>tiiig- 
tlie  tA\(i  outer-  rows  on  each  side,  tlie  lateral  i]ubrieati()n  of 
Avhich  is  oiitAvard — that  is,  the  outer  row  laps  the  edge  of 
the  aiubulacral  series,  and  the  next  range  laps  the  edge  of 
the  outer  row,  Awhile  its  inner  edge  laps  that  of  the  next 
row  within,  and  so  on  to  the  middle  row,  Avhich  is  lapped 
on  both  sides;  each  Avith  a  comparativelv  large,  smooth, 
sancer-shaped  depression,  occiipying  the  central  region,  from 
the  edges  of  -which  the  surface  is  distinctly  beveled  off  in 
every  direction  to  the  margins,  the  beveled  edges  that  pass 
under  the  edges  of  the  adjacent  plates,  however,  being  dis- 
tinctly wider  than  those  lapjiing  the  adjacent  pieces,  these 
lapping  edges  being  as  if  ground  otf  obliquely  under,  or,  in 
other  words,  beveled  on  the  inner  side;  tubercles  for  the 
support  of  the  primary  spines  smooth,  })r(iminent,  rather 
large,  and  rising  in  the  middle  of  the  saucer-shaped  central 
depression,  nai'roAving  upward  to  near  the  top,  where  there 
is  a  circular  depression  surrounding  a  very  narroAV,  pronT- 
inent,  perforated,  central  process  for  the  immediate  articu- 
lation of  the  primary  sx^ines;  most  convex  ])art  of  each  plate 
surrounding  the  smooth,   saucer-shaped  depression,   orna- 
mented with  a  f(^w  very  small  pustuh^s,  upon  which  small 
secondary  spines  proliably  articulated.     Primary  sxtines  ap- 
parently one  inch  or  more  in  length,  rounded,  slender,  and 
nearly  or  quite  straight,  a\  ith  the  articulating  end  perforated 
and  a  little  enlarged,  so  as  to  form  an  undetined  ring.    Sur- 
face ornamented  with  minute,  crowded,  longitudinal  strife, 
only  visible  by  the  aid  of  a  good  magnifier.     Ambulacra 
narroAV,  or  nearly  about  equaling  the  breadth  of  the  mar- 
ginal rows  of  interambulacral  plates  on  each  side,  slightly 
convex.    Ambulacral  pieces  slightly  imbricating  in  the  op- 
posite direction  from  the  interambulacral  series,  of  very 

*  This  imbiicating  thuTnt'tcr,  as  well  as  several  others  meutioned  iu  the  above  desciiptiuii,  may  be 
of  more  than  specific  value,  and  they  are  mentioned  here  along -with  specific  charucteia  becauae  we 
are  in  doubt  iu  regard  to  the  generic  relations  of  the  fossils. 


480  IML.KONTOLOGV  OV  ILLINOIS. 

iiiie(|ual  ,size  and  fonii,  and  irregularly  arranged,  most  of 
those  starting  from  the  mesial,  zigzag  suture  extending  out 
so  as  to  connect  with  the  erenated,  lapping  margins  of  the 
outer  ranges  of  inti'rambulaoal  plates,  while  many  of  those 
starting  from  the  latter  inAvard,  ■\'S'edge  out  more  or  less 
abruptly  betw(>en  the  others,  at  various  distances,  before 
reaching  the  mesial  suture,  so  as  to  present  the  appearance 
of  a  strong  tendency  to  run  into  two  rows  of  pieces  on  each 
side  of  the  mesial  suture,  each  pierced  by  two  pores,  which, 
owing  to  the  irregular  arrangenunit  of  the  plates,  present 
the  appearance  of  forming  two  double  rows  along  near  each 
lateral  margin  of  each  ambulacrum,  or  four  rows  to  each 
of  these  areas.  They  might,  however,  with  probably  almost 
as  much  propriety,  be  counted  as  one  double,  strongly  zig- 
zag row  on  each  side. 

Xear  what  appears  to  be  the  position  of  the  oral  opening 
there  is  adliering  to  the  specamen  one-half  of  a  stout  jaw, 
0.(iO  inch  in  length.  On  its  outer  side  it  is  cuneiform,  a 
little  ai'ched,  and  provided  with  a  broad,  longitudinal,  ex- 
centric  furrow;  its  lateral  margins  are  smooth,  and  near 
0.30  inch  in  tireadth  at  the  base,  and  converge  to  a  sharp 
edge  within.  We  have  now  tol<ral»le  good  evidence  that 
all  the  diiferent  genei'a  of  the  I'cri.sclKichinuhc  are  provided 
with  strong  jaM's. 

T\w  .s]ieciuien  is  too  impcifcrt  to  ii\\v  a  i^odil  idea  of  its  yciicral  form 
(ir  size.  As  it  shows  one  of  the  iiiterambuhieial  areas,  howe\'er,  to  be 
near  two  inrhes  iii-nail,  it  is  probable  tlie  entire  fossil  was  not  less  than 
funr  and  a  half  ini-lies  in  its  ti'ansveivse  diameter.  The  lar.^est  interaui- 
l)ulaeral  plates  measure  about  <)..">.">  inch  in  length  and  breadth,  while 
those  of  the  outer  rows  next  the  ambulacra  are  proportionally  narrower. 
The  jirimaiy  spines  >vc\\\  to  be  about  one  inch  or  more  in  length,  though 
we  haA'e  seen  none  entire.  The  longest  fragments  we  have  seen  are 
about  0.50  ineh  hnig,  0.10  inch  thickness  at  the  articulating  end,  and 
0.00  inch  in  diannler  a  little  aboNc,  bnt  without  any  taper  tnwaid  the 
broken  end.  'J'Ik'  ambulacral  areas  are  only  about  O.liO  inch  in  bi'cadth 
at  the  widest  placi',  near  the  middle,  and  about  four  to  six  of  their 
pieces  lit  into  the  crenulations  of  each  of  the  marginal  iuterambulacral 
plates. 
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A\'e  Lave  been  .soiiR'\\liiit  puzzled  in  rc;;:u'd  to  the  f;(>ii('ric.  cbaractei-.s 
of  this  species.  Its  interaiiibulaeval  ])la(es  are  eaeli  provided  with,  the 
large  eentral  tubercle  and  spine,  eliaraetcrizing  ArcJurncidarlx  and  Eoci 
daris,  though  these  tubercles  agi'ee  with  those  of  Eoridarin  in  having 
no  ring  or  slight  projection  around  the  base,  as  in  Arclia'oeidaris.  At 
first  we  were  inclined  to  believe  it  related  to  Prof.  Hall's  genus  Lepi- 
dechiniis,  on  account  of  the  decidedly  imbricating  character  of  its  plates; 
but  judging  from  the  brief  published  (lescrii)ti()u  of  the  type  of  that 
group  (which  has  not  yet  been  figured,)  it  would  seem  to  iielong  even  to 
a  diU'erent  family  or  sub-family,  as  nothing  is  said  in  the  description  of 
that  type  in  regard  to  a  large  central  tubercle  for  the  articulation  of  a 
larger  spine  on  each  of  the  interambulacral  plates,  the  surface  being,  on 
the  contrary,  merely  described  as  crowded  with  "  irregular  granules.''  In 
addition  to  this  Prof.  Hall  places  his  group  as  a  subgenus  under  Pake- 
chinus,  one  of  the  distinguishing  features  of  which  is  the  presence  of 
numerous  small,  imperforate  tubercles  cii\criiig  all  the  plates,  without 
any  larger  central  perforated  tubercle. 

It  is  worthy  of  note,  however,  that  Prof.  Hall  has  since  figured 
another  species  {L.rnrinpiiiKS,  Twentieth  Itep.  I'l-gcnts'  I7niv.  X.  Y.  on 
State  Cab.  X.  H.)  in  which  some  of  the  interambulacral  plates  are  jiro- 
vided  with  a  large  central  tubercle,  while  others  apparently  have  none. 
We  are  not  informed  whether  these  largta-  tubercles  aie  perforated  at 
the  end,  as  in  Ardurocidaris  and  Eacldaris,  or  whether  they  are  without 
such  perforation,  as  in  FaJwcliinus;  but  if  it  belongs  to  the  same  fmiiHi/ 
as  that  including  Palcecliinus,  of  which  rA'pidcchiini.s  in  supi)os(Ml  to  be  a 
sub-genus,  it  is  almost  certain  that  its  tubercles  are  not  perforated. 

^Vt  any  rate,  our  fo.ssil  differs  from  L.  nirispiints  in  the  following  cliar- 
acters,  that  seem  to  be  of  more  than  si)ecitic  importance.  In  the  first 
place,  it  differs  materially  in  the  very  irregular  nature  of  its  ambu- 
lacra! pieces,  which  show  a  strong  tendency  to  pass  into,  and  in  fact 
do,  at  some  places,  actually  pass  into  two  rows  on  each  side  of  the 
mesial  zigzag  sitture,  instead  of  having  clearly  but  a  single  row  on 
each  side,  with  each  piece  extending  entirely  across  from  the  mesial 
suture  to  the  lateral  margins.  Again,  it  differs  in  having  a  large  cen- 
tral tubercle  and  spine  on  each  out  of  all  the  plates  of  the  e)itire  inter- 
ambulacral series.  The  lateral  imbrication  of  the  plates  in  our  type 
is  also  different,  the  direction  of  the  imbrication  being  iuward,  except- 
ing in  the  two  outer  rows  on  each  side,  instead  of  outward  in  the  whole 
series,  the  middle  row  being  clearly  lapped  on  each  side,  instead  of 
lapping  those  on  each  .side  of  it. 

The  strongly  imbricating  character,  especially  of  the  interambulacral 
plates  in  our  type,  is  a  very  marked  feature  throughout ;  the  lapping- 
edges  being  somestimes  at  least  one-fourth  the  entire  breadth  of  these 
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pieces,  and  yet,  owing  to  the  accuracy  with  which  they  are  beveled, 
they  lie  no  c\c)ily  to;;'ctlier  that  this  peculiarity  is  .scarcely  apparent 
where  the  plate.s  have  not  been  displaced.  We  are  not  aware  whether 
this  imbricatini;-  character  of  the  plate.s  has  been  observed  in  any  of 
the  Enropean  types  on  which  the  genera  Jun-iihiri.s  and  Arcliayiciihtris 
were  founded.*  It  is  ceitaiuly  niore  or  less  niiiikcd,  liowcicr,  in  sev- 
eral of  the  American  forms  now  Ijefore  us  that  have  been  referred  to 
the  latter  genus.  For  instance,  it  is  clearly  seen  in  the  typical  speci- 
men of  A.  AfiassLzi,  of  Hall,  and  less  distiuctlj'  in  his  A.  iSlnuiKo-di. 
We  can  also  see  indications  of  it  in  ^4..  Wortlieni,  of  Hall,  though  owing 
to  the  thinness  of  its  xilates  the  beveling  of  their  edges  is  less  apparent. 
All  these  species  have  tlie  peculiar  ring  or  pronnneiice  around  the  base 
of  the  tubercles  supporting  the  primary  spines,  seen  in  tiie  true  ArcJice- 
oeidaris,  antl  distin.unisliing  it  from  Eociilnii-^.  It  seems,  therefore, 
probable  that  this  character  mai/he  nu)re  or  less  marked  in  botli  Ayc7(tt'- 
ocidiiris  and  Uociihiris,  but  most  appaicut  in  species  which,  like  that  we 
have  here  described,  are  provided  with  plates  of  more  than  the  usual 
tljickness.f 

Sii  far  as  we  are  aware,  no  European  species  of  Eaciihiri.s  showing  the 
Structure  and  arrangement  of  the  ambulacra!  series  of  pieces  has  been 
disco\'ered  ;  at  least  we  have  seen  no  figures  or  descriptions  of  such. 
Prof.  IIAI.L,  however,  has  descrilied  a  species  from  the  Cliemung  group 
of  Xew  York  (Twent.  Pep.  Hegents'  T^niv.,  p.  -i'.'S,)  to  wliich  A'Ais'UXEM 
had  given  the  name  Echinun  Uri/deiu'usi.s,  l)ut  which  is  said  to  lie  an 
Uocldaris.  In  this  the  ambulacial  plates  are  described  as  being  in  two 
ranges  witlaiut  any  intercalated  pieces,  if  we  understand  the  descrip- 
tion correctly. 

From  all  that  is  tlierelore  known  in  regard  to  the  several  types  men- 
tioned, we  aie  mucli  inclined  to  belicNc  that  our  fossil  will  be  found  to 
belong  cither  to  a  distinct  sub-genus  under  Eocidarh  or  to  an  allied 
new  genus.  In  either  case  we  would  propose  for  the  group  the  name  of 
Lepidocldarh. 

Li><:<ditij  (Old  po.sitioii — Tjower  bed  of  the  Burlington  group,  of  the 
Lo\A'er  Cajboniferoiis,  at  Purlington,  Io\\'a.  Xo.  404  of  51r.  AYachS- 
muth's  collection. 

*Sinue  of  Plot'.  DESOU'h  ligiurs  of  the  platrs  nf  7;,\ic/(/fl/-i,s' opptar  to  «how  ijitlii  atiujis  of  marginal 
bereliiiu,  while  othorH  do  not, 

t  Snioo  this  \v!iw  wiitteu  w  r  ha\  o  inf-n  loil  to  beli'To  this  imljricatiii;;  clj.ii.Rtoi  of  tlj<-  platf.s  is  nioro 
or  I'jb8  definod  in  all  l.lio  Xichoioc'nlnrtdi''  aH  Wfll  as  in  woinr  nl  these  oldcf  typos  apparently  not  liolun:;- 
ing  to  that  family 
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(lENUs  BAKYOKLNUS,  AVachs. 
Bakycrinus  MAdNiKiors,  M.  and  ^V. 

PI.  12,   Fii;,  2. 
Bifryrirnts  jnaijni'tirii!^,  Mkek  ami  Worthex.     Procfed.  Acad.  Xat.  Sci.,  Phila.,  I86s,  p.  340. 

Body  attaining  a  yigaiitic  size,  cup-sliapcd,  or  widening 
rather  rapidly,  -with  moderately  comex  .sides  from  tlie  col- 
timn  to  tlie  top  of  the  first  radials.  Base  shallow,  basin- 
shaped,  or  about  four  and  a-half  times  as  wide  as  high, 
with  a  large  cimcave  facet  for  the  attachment  of  the  col- 
umn, and  a  large,  obscurely  five-lobed  perforation  for  the 
connection  of  the  central  caYity  of  tlie  column  Avitli  the 
Yisceral  caYity  of  the  body.  Basal  pieces  regularly  pen- 
tagonal. Subradial  plates  about  Ays  or  six  times  as  large 
as  the  basal  pieces,  as  wide  as  long,  or  slightly  wider,  all 
regularly  hexagonal,  excepting  one  on  the  anal  side,  Avhich 
is  a  little  shorter  than  the  others,  and  truncated  aljOYe  for 
the  reception  of  the  anal  j^iece,  so  as  to  present  a  general 
heptagonal  outline.  Eirst  radial  pieces  aborrt  one-third 
wider  than  high,  and  larger  (particularly  wider)  than  the 
subradials,  each  presenting  a  general  pentagonal  outline, 
and  proYided  with  a  rather  shallow,  outward  sloping,  con- 
cave facet,  occupying  more  than  one-third  its  entire  breadth, 
for  the  reception  of  the  succeeding  radials.  Second  radial 
pieces  Yery  much  smaller  than  the  first,  extremely  short, 
or  only  about  one-fourth  as  long  in  the  middle  as  wide,  and 
becoming  much  thinner,  or  wedge-shaped,  on  each  side. 
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Third  radials  a  little  longer  in  proportion  to  tlieir  breath 
than  tlie  .sceoncl,  and  presenting  a  snhtrigonal  ontline,  sup- 
porting on  their  sloping  npper  sides,  broad,  short,  vonnded 
arm-pieees.  Anal  piece  abont  half  as  wide  and  nearly  of 
the  same  lengtli  as  the  first  radials,  and  snbqnadrangular 
in  form.  Snrilue  marked  with  small  pustules,  which  often 
become  continent,  so  as  to  produce  a  peculiar  corrugated 
roughness,  somewhat  similar  to  the  ornamentation  we  se(> 
on  tlu'  l»ody  plates  of  the  ti'ue  Ampliordcrhiiis,  but  coarser. 
Breadth  of  l)ody,  3.."-)."3  inches;  liiglit  of  do,,  2.20  inches; 
breadth  of  base,  0.00  incli;  breadth  of  facet  for  tlie  rece]>- 
tion  of  the  column,  0.85  incli ;  do.  of  hivgest  first  radial 
piece,  1.70  inches;  hight  of  same,  1.30  inches.  Thickness 
of  one  of  the  arms  at  base,  0.70  inch. 

This  spleiiilid  I'riiioid  was  found  by  'Mv.  Ciroeii,  of  the  Illinois  Biirvey, 
with  its  i)lates  detached  and  lyin;;-  near  toj^ethei'  iu  the  rather  soil 
matrix.  After  working  out  the  jjieees.  we  sueeerded  iu  buikling  uj)  the 
entire  body  to  the  third  radials  and  tirst  arm  ])ieees,  inclusive,  exeei)t- 
iiij;  the  anal  piece,  which  was  not  found.  It  presents  a  Xiny  strikinj; 
ai)pearanee,  and  is  the  lar^^est  ('linoid  we  have  ever  seen.  If  its  arms 
were  as  long  in  proportion  as  those  of  some  other  species  of  this  i;roup, 
they  must  have  been  near  tweh'e  inches  iu  length,  and  with  its  cohunn, 
body  and  arms  together,  it  may  have  been  more  than  four  feet  in  hight. 
It  is  evi<lently  related  to  Bitnjrrinus  iim<iisicr,  Hall  (sp.),  but  differs 
from  that  sxiecies,  the  type  of  which  is  now  before  us,  iu  having  its  sar- 
fa<-e  roughened  l)y  numerous  small  pustules,  sliowing  a  tendency  to  run 
together  into  ^■ernneldar  nurrkings,  with  an  ol.iscure  ettbrt,  on  sonu'  of 
the  [ilates,  to  assume  a  radiating  arrangenu'iit.  It  is  true,  the  tyjtical 
siiecimeii  of  B.  maijinttr  consists  of  oidy  the  basal  ]iieecs  and  a  ])()rtiou 
of  the  column,  but  these  basal  plates  show  no  traces  of  the  peculiar 
surface  markings  seen  e\'en  on  the  base  of  our  sjiecies.  while  we  have 
before  us,  from  the  same  original  localit_\ ,  another  speciuien  of  that 
species,  consisting  of  the  whole  body,  in  a  flattened  and  crushed  coudi- 
tion,  and,  although  the  surface  t)f  its  plates  is  well  preserved,  tliey  show 
no  iiulications  whatev'cr  of  tlie  surface  marlvings  sim'u  on  our  s])ecies. 

Those  who  give  a  wide  latitude  to  genera  will  probably  not  n'gard 
such  forms  as  this  as  ))eing  geneiieally  distinct  from  ('t/nthocriin/s  ; 
even  if  that  view  should  ultimately  prevail,  however,  we  should  insist 
upon  their  se]iaralion  as  a  strongly  markecl  snbgemis,  and  continue  to 
write  the  name  of  our  s]iecies  Ci/aihoiriiii/cs  {Bari/ciiiDts)  iiuiiini/iciis. 
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LocuUty  and  position. — Hc'iideisoii  county,  uear  Bigj;s\  illc,  Illinois; 
from  tliu  Keokuk  group  of  tbo  Lower  Cinhoiiiferou«. 


Bakycrixus  geometricus,  ]\I.  and  W. 

PI.  1-2.  Fig.  3. 

(See  Vol.  Ill,  jiage  518,  of  these  Reports,  for  deHcriptiou  of  an  iindctermiued  species  of  Oynlhocri- 
nus  ?  also  same,  PI.  an,  Fig.  5.) 

Locality  and  jJosition — Keokuk  division  of  Lower  Carboniferous,  near 
War.saw,  Illinois. 

Bakyckinps  Ho\'eyi,  var.  HekouleUvS,  M.  and  W. 

PL  13,  FiE  -2 

Bfiri/cri/tiu^  Bavci/i,  var.  Eerculeiu^.      Meek  and  WoitTHEN.      Proceed.  A.cad.  Xat.  Sci.,  Phila.,  1868, 
p.  3-11 

Amongst  other  Oriuoids  from.  Crawfordsville,  Indiana,  we  have  be- 
fore us  sevei-al  very  laige,  fine  specimens,  agreeing  well  -witli  Professor 
Hall's  description  of  his  Cyatlwcrinus  Horcyi  (Bost.  Jour.  S'at.  Hist., 
\o\.  vii,  p.  -i'J.'f),  excepting  in  some  important  points  in  the  structure  of 
the  arms.  We  su.sxject  that  these  specimens  are  specifically  distinct, 
but  as  neither  any  measurement,  nor  figures  of  the  C.  Hoveyi,  have  yet 
been  published,  we  cauuot  feel  quite  sure  of  this,  and  therefore  place 
them,  provisionally,  as  a  variety  of  the  si>ecies  Huvcyi,  under  the  name 
Heyeidi;u.H,  which  we  propose  to  retain  for  the  species,  if  the  dift'erences 
to  be  noted  are  found  to  be  constant  and  of  specific  value. 

The  differences  to  which  we  allude  are  the  following :  In  C.  Hoveyl 
the  arms  of  the  anterolateral  rays  are  said  to  "  have  the  anterior  divis- 
ion twice  bifurcating,  above  which  the  divisions  give  oft'  branehlets, 
and  the  same  feature  marks  the  entire  length  of  the  lateral  arm  of  the 
autero-lateral  ray,  which  is  smaller  than  the  other."  In  the  specimens 
before  us  the  anteiior  lateral  rays  have  each  the  posUrior  division  bifur- 
cating once  near  the  base,  while  the  anterior  division  is  simple  and  larf/er, 
instead  of  smaller,  than  the  other.  Again,  the  Horeyi  is  said  to  have, 
"in  the  postero-lateral  arms,  the  lateral  division  of  the  rays  bifurcating 
on  the  fourth  piece,  above  which  branehlets  are  thrown  oft",  as  in  the 
other's."  In  the  specimens  before  us,  however,  hotli  arms  of  the  postc 
rior  ravs  are,  like  those  of  the  anterior  ray,  and  one  of  each  lateral  (or 
anterior  lateral)  rays,  simple  from  their  origin  on  the  third  radials,  very 
long,  stout,  and  give  off  along  their  inner  lateral  margin  stout,  sim- 
ple armlets,  alternately  at  regular  intervals.  As  we  have  seen  several 
.specimens  all  agreeing  in  these  characters,  we  are  inclined  to  think  this 
may  be  a  specific  difference. 
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In  one  of  t]ie  siiei'iiLioiiy  before  us  the  body  measures  1.10  inches  from 
the  liase  to  the  top  of  the  first  radials,  and  about  1.40  inches  iu  breadth. 
The  arms  show  a  h^i^th  of  1  inclies,  and  are  broken  at  the  ends  so  as 
to  appear  to  liave  l)ecii,  when  entire,  nearly,  one  inch  longer.  They 
are  very  straight,  neaily  cylindrical,  and  mi-asnie  <•.-!-'  inch  in  diameter 
near  the  middle,  where  each  arm-piece  measures  about  0.1.5  inch  in 
length,  and  the  lateral  armlets  nearly  the  same  iu  diameter. 

Bakyokinus  Ho\  evi,  Hall,  sp. 

PI.  13,  Fiu.  1. 

Ci'olJincn^ivs  ili^vnii.  Haix,  l>-'t>l.      I'cscr,  !New  I'rin,,  Prelim.  Notice,    p.    5,  and  Boston  Jour.  N.Tt. 
Hi.-il..  Vol.  VII.  p.  -J'.iM. 

Locality  and  juisilum. — (_'iawfords\'illc,  Indiana.  Keokuk  division  of 
the  Lower  t'arbonifcious  series. 

BaRYCRIXUS   ^lAMMATlS,  ^^'(^rtheu,  Ms. 

PI.  1.'.,  Fig.  4. 

Body  rather  below  tlie  mediuin  size,  clip-shaped  or 
subhemisplicrieal.  Base  small,  slii;litly  protiiberant,  aiid 
truncated  for  tlie  reception  of  the  first  columnar  joint ; 
the  basal  plates  projecting  more  than  half  their  length  be- 
yond the  columnar  fiicet.  Subradial  pieces  about  as  long 
as  wide,  all  liexagonal,  slightly  impressed  at  their  angles, 
and  produced  into  a  small  mammiferous  node  near  the  cen- 
tre of  each.  First  radials  jientagonal,  Avider  than  long,  the 
one  on  the  anterior  side  smaller  than  the  others,  all  slightly 
convex,  but  not  protuberant;  second  radials  very  short  and 
as  wide  as  the  first;  third  radial,  as  seen  on  one  ray,  about 
twice  as  huig  as  the  second,  and  giving  oft"  two  arms  from 
its  uppci'  sloping  angles.  Anal  plate  rather  small,  and 
quadrangular.  Sni-face  of  all  tlie  body  pieces  finely  ru- 
gose. 

This  species  is  closely  relate<l  to  7>'.  iu-(iiiibrr(nis,  Ilall,  sp.,  Geol.  Sur- 
vey of  Iowa,  \'ol.  I,  part  '2,  p.  (Jl'(;,  PI.  18,  I'ii;'.  '.t,  but  differs  fiom  that 
in  the  moie  delicate  jn'otuliei-ances  on  i(s  suhiadial  [)ieces,  and  the  non- 
protulieraiil  character  of  its  first  I'adials. 

Lociiliti/  and  ponilii)iK — Keokuk  division  of  th(>  Lower  Carboniferous 
series.     Oltei'  creek,  Jei'sey  comity,  Illinois. 
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Baryceinxts  pentagonus,  AVortUeii,  Ms. 

PI.  13,  Fig.  3. 

Body  of  medium  size,  broadly  snbglobosc,  and  pentag- 
onal iu  outline  wlieu  seen  from  beloAV,  gradually  s^velling 
from  tbe  base  to  the  top  of  the  tirst  radials.  Base  pen- 
tagonal, depressed  in  the  center,  composed  of  nearly  ecjual 
sized,  thick,  pentagonal  plates,  strongly  depressed  at  the 
angles,  giving  a  stellate  outline  to  this  part  of  the  body. 
Subradials  large,  width  and  highth  about  equal,  the  one  on 
the  anal  side  rather  the  largest,  and  septagonal,  the  others 
hexagonal,  all  deeply  impressed  at  the  angles,  and  gradually 
swelling  to  a  point  a  little  aboAe  the  center  of  each  plate. 
The  depression  at  the  sutures  of  the  l)asal  plates  extends 
nearly  to  the  center  of  the  subradials,  forming  a  stellate 
depression  when  ^ieAved  from  below,  the  })oints  of  which 
terminate  near  the  center  of  the  subradials,  as  may  be 
seen  in  fig.  3  a.  Radial  plates  unequal  in  size,  Avider  than 
high,  and  like  the  subradials  strongly  depressed  at  the 
angles,  and  deeply  excavated  above  for  the  reception  of  the 
second  radials.  Anal  plate  quadrangular,  about  half  the 
size  of  the  tirst  radials,  and  extending  a  little  above  the 
summits  of  those  on  either  side.  ^Vrms  and  column 
unknown. 

rosition  and  Jovdllttj — Keokuk  Limestone,  Otter  creek,  Jer.sey  couuty, 
Illinois. 

Baeycei]s^u.s  sujiTUMiDus,  M.  and  W. 

PI.  13,  Fig.  3. 
Barycrimis  mblamidus,  Meek  bdiI  Woetheh.    Proceed.  Acad.  N.at.  Sci.,  Phila.,  Aug.,    p.  151. 

Body  below  the  summit  of  the  radial  pieces  cup-shaped, 
robust,  rather  deep,  somewhat  rounded  below,  with  nearly 
vertical  sides  above  the  subradial  pieces.  Basal  pieces  well 
developed,  pentagonal,  convex,  and  about  as  wide  as  long. 
Subradials  four  or  five  times  as  large  as  the  basal  pieces. 


iSS  PAL^OXTOIXKiY  OF  ILLlN"(jrS. 

thick,  and  strongly  convex,  slightly  higher  than  wide,  four 
hexagonal  and  one  apparently  heptagonal.  Fii'st  radial 
plates  about  the  size  of  the  subradials,  having  a  general 
pentagonal  outline,  with  the  t^\'o  superior  lateral  angles 
more  or  less  truncated  apparently  by  the  first  vault  pieces; 
not  tumid  like  the  subradials;  each  with  a  moderately  con- 
cave, outward-sloping  facet,  for  the  reception  of  the  next 
range  of  radials.  Succeeding  primary  radial  pieces  (of 
which  one  ray  shows  two  and  another  three)  aliout  half  as 
wide  as  the  first  radials;  all  rounded  on  tlie  back,  two  in 
one  ray  and  one  in  another,  transversely  oblong ;  the  last 
one  in  eacli  of  these  rays  proportionally  a  little  larger 
than  the  others,  pentagonal  in  form,  and  supporting  on 
its  superior  sloping  sides  the  arms,  which,  in  the  anterior 
ray,  bifurcate  again  on  the  second  piece,  beyond  which  the 
arms,  in  the  typical  specimen,  can  be  traced  a  short  dis- 
tance without  showing  further  bifurcation.  (Xumber  and 
arrangement  of  the  anal  series  unknown.) 

Breadth  of  body  (allowing  for  compression),  about  l.fO 
inches;  hight  to  top  of  first  radials,  1.10  inches. 

This  species  is  somewhiit  similar  in  its  general  cliaracters  to  snch 
forms  as  ('.  hvUataH  and  C.  jiroliilin-aiin,  of  Hall,  (Iowa  Keport,  pp.  (il.'4, 
(;:.'(;,)  but  differs  from  l)otli  in  liaviiii;-  its  hasal  jiicccs  |>ro])oifioually 
muoli  larger,  iiaiioxM-r  and  proportionally  loni;er.  From  ('.  protuhcrans 
it  also  differs,  in  not  having  its  fiist  radial  ]iieces  tumid,  wliile  one  of 
its  arms  is  seen  to  divide  again  on  the  thij-d  piece  after  the  first  division 
on  the  third  radial,  instead  of  merely  giving  out  small  lateral  branches, 
as  in  that  species. 

Our  s]ieciiiiens  being  defecti\<'  on  the  anal  side,  we  are  not  quite  sure 
as  to  the  nature  of  the  anal  parts,  though  there  seems  to  have  been,  as 
is  usual  in  Bari/criiiiis,  only  one  anal   pi('C(>  between   the   first   radials. 

lioralioH  (iiiil  jHisitioH — Iveokuk  Limestone,  of  the  Lower  Carbonifer- 
ous seiies,  n<'ar  Whitehall,  Greene  count). 
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Cyathocrikites  ?   I'OTEitio.M,  M.  and  ^V. 

PI.   12,  Fig.  4. 
Cyafhocri>ulf>:  ^  poterium.  Meek  and  Worthen,  1870.    Prncceil.  Aoad.  Nnt.  Sci.,  Phila.,  p.  24. 

Body  small,  depressed,  subgiobosc,  somewhat  flattened 
below  and  contracted  aboYe.  Basal  plates  of  moderate 
size,  pentagonal  in  form,  and  spread  out  horizontally  so  as 
form  a  nearly  flat  pentagonal  disc,  excepting  that  the  salient 
angles  are  curYed  upward  a  little ;  facet  for  the  attachment 
of  the  column  small,  compared  with  the  size  of  the  base, 
round,  and  not  impressed.  Subradial  j)late8  large,  forming 
the  widest  part  of  the  body,  couycx  on  the  outside,  but  not 
from  thickening;  about  as  wide  as  long,  liexagonal,  with 
perhaps  the  exception  of  one  on  the  anal  side,  of  heptagonal 
form;  all  curYing  under  belo^v  to  connect  witli  the  base. 
First  radials  somewhat  smaller  than  the  subradials,  wider 
than  long,  pentagonal  in  form,  and  proYided  above  with 
Yery  small,  shallow  sinuses  for  the  reception  of  the  second, 
which  are  small,  but  more  than  filling  the  shallow  sinuses. 
Third  radials,  in  two  of  the  arms  seen,  small,  and  bearing 
on  each  of  their  superior  sloping  sides  a  long,  Yery  slender, 
subcarinated  arm,  which  bifurcates  on  the  second  piece 
aboYe,  while  the  divergent  divisions  subdivide  two  or  three 
times  again  above,  at  intervals  of  three  or  four  pieces;  the 
divisions  and  subdivisions  all  being  very  slender,  and  com- 
posed of  joints  about  twice  as  long  as  wide.  In  two  of  the 
rays  seen,  however,  the  free  arms  are  simple  from  their 
origin  on  the  first  radials — at  least  as  far  uj)  as  to  the  sixth 
piece,  inclusive,  (which  is  as  far  as  they  can  be  traced  in 
the  specimen,)  and  present  the  remarkable  character  of 
having  the  second,  third  and  fourth  pieces  greatly  dilated, 
or  alate  on  each  side,  so  as  to  be  neai'ly  two-thirds  as 
broad  as  the  whole  body  below,  though  the  first  piece  next 
the  body  (second  radial)  is  narrow,  and  nearly  twice  as 
long  as  wide,  as  are  the  fifth  and  sixth  pieces.     Surface 
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einooth,  or  only  finely  gi'anxilar.     Sutures  clf>8e  fitting,  or 
not  clianneled.     Anal  plate  and  column  unknown. 

Hight  of  the  IxkIv,  0.20  inch;  breadth  of  do.,  0.34  inch; 
breadth  of  tlie  dilated  i>art  of  one  <)f  the  simple  arms,  about 
0.22  inch.     (See  note  below.) 

Position  and  Jocality — Keokuk  group;  C'ra\vt'o]-«ls\'ille,  Indiana. 

Genus  P0TEH[0CRI:NITES. 
PoTEKKK'RiNiTES  (Zeacki^tsO  ("Ox<'Inxus,  At.  and  AV. 

PL  14,  Y\^  3. 

Fotfri'n'nnitca  (Zcacritnis?)  anicinnus,  Mkek  and  AVdUiiiEN,  1^70.    Proceed.  Acad.  Xat.  Sci., 
Phila.,  p.  '^6. 

Body  wider  than  high,  rather  rapidly  expanding  upward 
from  the  column.  Base  small,  basin-shaped,  about  three 
times  as  Avide  as  high,  and  truncated  aboiit  three-fourths 
its  breadth  l)elow  by  the  facet  for  the  attaclimeut  of  the 
column.  Basal  pieces  wider  than  high,  pentagonal  in  form, 
and  expanding  upward  from  the  column,  which  is  rather 
stout,  round,  and  comjioscd  near  the  base  of  thin  pieces. 
Subradials  of  moderate  si/e,  not  tliickcned  or  tumid,  four 


;Note. — It  is  piisHililii  tliat  tlm  diliiti  li  arms  mny  liil'iirr;it>'  ;i1invo  the  sixth  pu'i'c,  tiimi;;h  tlie  speci- 
iiien  licni  wliich  thi-  lUsn  iplinn  w  as  made  oul  is  imt  in  a  cimdition  tn  settle  this  imint.  The  fact  tliat 
they  become  suddrnly  navrnw  iihnvc  tin-  fuiirth  jiierc.  wnuhl  srera  to  iiidicat(>  tliat  thfv  may  possildy 
asyiune  the  chauKt'T  nt  the  oilier  arms  further  up.  Am  scm  lying  partly  imbedded  in  the  matrix, 
with  the  long  jninted,  sb-'oder  aims,  and  their  blanches  incur\ed  above  the  little  jrlobular  budy,  the 
"whole  reminds  one  Tciymuch  of  the  Jinnbbic  ;retnis  Saccoavina,  Aga&siz. 

The  very  remarkable  cliaracter.s  idtbc  amis  in  this  little  criuoid,  if  not  dne  to  abnormal  develop- 
ment, -would  certainly  seem  tn  warrant  its  .-reparation,  at  least  sub-generically,  from  tlie  tyiiical  forma 
of  C!/alli"i-i  niiti's  It  also  seenis  \-ery  imiJriibal'lu  that  its  ventral  disc  is  constructed  as  in  the  typical 
foi-ma  n]'  this  genus.  Should  other  speciiuenn  show  the  peculiarities  we  Inn  o  mentioned  to  he  normal, 
we  would  propose  for  this  tyj)e  tlie  lieneiie  or  sidi-^ciiei'ic  name  Si(Ci-ii.sioiin^,.<.i,'^. 

Specitically,  Ihis  form,  at  lc;ist  so  far  as  regards  its  bndy.  seems  to  he  exact  1^\'  like  a  spedes  described 
by  Pruf.  Hall,  under  the  name  Oiiathnrriniis  parrihrarliiatus  (Jour.  Bot<t.  Soe.  Nat.  Hist.,  Vol.  VII, 
p.  395,  1^61,)  and  it  is  worthy  of  note  that  he  desciibes  its  "  subhrachial "  or  free  radial  pieces  as 
being  "  tjwo  to  each  ray,  broad  and  strong,  but  var;\iiiii  in  tho  dilforciit  ra\  s.''  As  tliese  ])ieces  '"  i  ari/ 
inthe  different  rai/f;,"  may  not  llinse  he  saw,  tliat  wcie  binait  mid  strong,  liave  belonued  to  dilated,  sim- 
ple rays,  as  in  our  siieeies,  and  tbeso  rays  been  broken  otf  above  the  second  pieces  in  the  specimen 
dewciibed?  If  80,  hls  spceies  would  almost  ei-itainly  belong  to  the  same  group  as  ours,  but  ditlVrs 
spi'cilically  in  liaviug  its  hifuicating  anna  slnuler,  more  radidly  dimiuishing  in  size,  with  shorter 
pieces  between  the  bifurcations,  so  as  to  biing  the  subdi\isioDs  eloser  together ;  also  in  having  larLzer 
and  deeiier  sinuses  in  its  lirst  i-adlals  for  tho  i  ecejdiou  of  the  second. 

\Vv  are  much  inclined  to  believe  there  is  a  little  group  of  spci'ies  lun  inu  esseulially  tbe  form  of  body 
and  the  peculiarities  of  the  arms  we  have  <lescribed,  and  that  it  will  piobaid^  lllclud(^  C.y"'/""''  '""*' 
,S'[f//"rf/i,  tho  aini.y  of  which  ar»^  unknown. 
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hexatioual,  and  one  on  the   anal  side  lioptagonal.      First 
radials  as  ^ide  as  the  snl)radiiils,  but  shorter,  pentagonal 
and  truncated  their  entire  breadth  above.     Second  radials 
as  wide  as  the  first,  but  scarcely  more  than  half  as  long, 
all  transversely  oblong  in  form.     Third  radials  in  the  pos- 
terior and  anterior  lateral  rays,  of  nearly  the  same  form  and 
size  of  the  first,  but.  of  course  with  sloping  sides  above. 
On  these  sloping  sides  they  each  support  two  unequal  arms, 
the  posterior  one  of  which  in  one  of  the  posterior  lateral 
rays  is  smaller  than  the  other,  and  can  be  seen  to  bifurcate 
on  the  fourth  piece,  A\'hile  the  other  bifurcates  on  the  second 
piece,  and  its  subdivisions  divide  again  at  various  distauccs 
abo\'e  several  times,  so  as  to  make  altogether  about  thirteen 
or  more  subdivisions  in  this  ray.     The  anterior  main  di- 
vision of  one  of  the  anterior  lateral  rays  can  also  be  seen 
to  bifurcate  on  the  fifth  piece  above  the  third  radial,  and 
one  of  its  branches  subdivides  at  different  distances  above 
into  three  subdivisions,  and  the  <  »tlier  into  four.   Anterior  ray 
simple  to  the  eighth  piece,  the  pieces  between  the  first  and 
last  being  short  and  somewhat  wedge-form,  while  the  last 
is  pentagonal,  and  supports  two  arms,  each  of  which  can 
be  seen  to  bifurcate  at  least  once  some  distance  above. 
Anal  pieces  with  the  nsual  double,  alternating  arrange- 
ment, the  lowest  piece  being  obliquely  inserted  between  the 
upper  sloping  sides  of  two  of  the  subradials,  and  partly 
under  one  side  of  one  of  the  first  radials,  while  a  con- 
tiguous piece  on  the  left  above  is  supported  on  an  upper 
truncated  side  of  one  of  the  subradials,  and  the  latter  are 
succeeded  b}^  others  that  connect  with  the  base  of  the  pro- 
boscis.    Arms  long,  slender,  straight  and  gradually  taper- 
ing; slightly  convex  on  the  dorsal  surface,  and  flattened  so 
as  to  fit  closely  together  on  each  side,  with  all  their  di- 
visions running  up  parallel,  or  showing  scarcely  any  diver- 
gence at  the  bifurcations,  and  all  composed  of  short  wedge- 
formed  pieces;  axillary  pieces  not  more  protuberant  than  the 
others.     Pinnulte  small,  and  arising  one  from  the  upper 


li)2  P.VL.EONTOL0GY  OF  ILLINOIS. 

part  of  the  longer  side  of  each  arm  piece,  alternately  on 
each  side,  and  rather  closely  approximated  to  each  other. 
Surface  in  well  preserved  specimens,  finely  and  obscurely 
granular,  the  granules  showing  on  the  arms  (as  seen  under 
a  magnifier)  a  tendency  to  arrange  themselves  in  longi- 
tudinal rows,  or  to  assume  vermicular  forms.  Sutures  be- 
tween all  the  pieces  merely  linear. 

Entire  length  of  arms  and  body,  2.80  inches;  hight  of 
body  to  the  top  of  first  radials,  0.27  inch;  breadth,  about 
0.43  inch;  thickness  of  column  at  its  connection  A\ith  the 
base,  0.17  inch. 

This  siieries  seems  to  comliiue,  to  some  extent,  tlie  ehaiacters  of  Po- 
tcriocriiiu.s  and  Zeacyiiiiis.  In  j^cneral,  especially  in  the  somewat  flat- 
tened and  closely  contiunons  characters  of  all  the  di\isioiis  of  its  arms 
all  ail  mud  when  folded  together,  as  well  as,  to  some  extent,  in  their 
mode  of  division,  it  reminds  one  of  many  species  of  Zeacrinus.  In  the 
form  of  its  body,  however,  and  j)articularly  in  having;  three  primary 
radials  instead  of  only  two  in  each  of  the  anterior  and  posterior  lateral 
rays,  and  about  eight  below  the  tirst  bifurcation  in  the  anterior  ray,  as 
well  as  in  tlie  general  form  of  its  bodj^,  it  agrees  more  nearly  with  the 
typi(;al  forms  of  Potcriocrinus.  We-  know  of  no  species  liable  to  be  con- 
founded with  this,  when  specimens  can  be  seea  with  its  arms  well 
preserved. 

Locality  and  j'oniHon — Keokuk  division  of  the  Lower  Carboniferous 
series ;  Crawfordsville,  Indiana. 


Subgenus  SCAPHIOOEINUS. 
ScAPHiocEiNUS  DEPKEssus,  M.  and  ^V, 

PI.  14,  Fig.  8. 
ficai'hiomnus  dcprcxms,  Mekk  and  Worthen,  1870.'   Proceed.  Acad  Nat.  Sci.,  Phila.,  p.  27, 

Body  small,  somewhat  basin-shaped,  about  twice  as  wide 
as  high  to  the  top  of  the  first  radials,  broadly  truncated, 
and  concave  beloAv,  with  but  slightly  expanded  or  nearly 
vertical  sides.  Base  occupying  tlie  concavity  of  the  under 
side,  and  apparently  flat  or  concave.  Subradial  pieces 
about  as  high  as  wide,   a  little  convex,  rising  vertically, 
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except  below,  wliere  tliey  eurve  abruptly  inward  to  connect 
witli  the  base;  all  seen,  presenting  pentagonal  general  out- 
lines on  their  outer  faces.  First  radial  pieces  nearly  twice 
as  wide  as  high,  pentagonal  in  form,  and  truncated  their 
entire  breadth  above  for  the  reception  of  the  second 
radials.  Anal  pieces  unknown.  Second  radials  longer 
than  wide,  strongly  constricted  in  the  middle,  with  steeply 
sloping  sides  for  the  support  of  the  arms  above.  Arms 
simple  from  their  origin  on  the  second  radials,  slender,  and 
composed  of  long,  rounded,  somewhat  constricted  joints, 
Avhich  are  obliquely  truncated  at  the  ends,  Avith  the  upper 
end  of  all  projecting  alternately  on  opposite  sides,  for  the 
support  of  long,  very  slender  tentacles,  composed  of  long 
joints. 

Breadth  of  body,  near  0.30  inch;  hight,  0.15  inch;  arms, 
apparently  about  1.12  inches  in  length,  and  only  0.05  inch 
in  thickness  at  the  constricted  part  of  the  lower  joints ; 
first  four  joints,  0.32inch  in  length. 

In  its  depressed  body,  with  nearly  vertical  sides  and  broadly  trun- 
cated, concave  lower  part,  this  species  seems  to  resemble  iS'.  u)iicu>i,  Hall, 
as  near  as  can  be  determined  from  a  description  alone.  It  differs,  how- 
ever, in  having  the  arms  simple  from  their  origin  on  the  second  radials, 
with  long,  instead  of  very  short  joints.  It  is  peculiar  in  the  broadly 
truncated  and  concave  character  of  its  under  side,  as  well  as  in  the 
slenderness  of  its  arms  and  ijinnul*.  The  latter  are  also  remarkably 
distant  from  each  other,  owing  to  the  length  of  the  arm  joints. 

Locality  and  position — Keokuk  division  of  the  Lower  Carboniferous 
series ;  Grawfordsville,  Indiana. 

SCAPHIOCRIKUS   UNICUS,    Hall. 

PI.  15,  Ms.  5. 

,Scophwcrinus  unicTs,  Hall,  1861.    Prelim.  Descr.  New  Ciinoidea,  p.  8. 

Locality  and  position — Keokuk  group;  Grawfordsville,  Indiana. 
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tSCAriTIOCRINDS     EIJUALIS,    Hall. 

PI.  1.'),  Kg.  6. 
Sroi'lii^'cnnus  a'<jnalis,  HALL,  1861.    Prelim.  Descr.  Xp.^v  CrinoiJea,  p.  8. 

Locality  aitd  position — Keokuk  group ;  Grawfords^dlle,  Indiana.. 

ScArHiocEiNus  OoREYi,  M.  and  ^V. 

PI.  15,  rig.  1. 

Scaphi"criniis  Voreifi.  Meek  and  "Worthen,  18f>iJ.      Proceed.  Acad.  ^N'at.  Scl.,  Pliila.,  p.  14.-i'. 

Body  of  medium  size,  basin-shaxied,  or  about  t'\vi<e  as 
Avide  as  bigli,  rounded,  and  distinctly  concave  below.     Base 
small,  and  nearly  or  qu.ite  hidden  l)y  the  column  in  the 
concavity  of  the  under  side.     t~>ubradial  pieces  compara- 
tively rather  large,  curving  under  to  connect  vs'ith  the  base, 
all  presenting  a  general  hexagonal  outline,  excepting  two 
on  the  anal  side,  Avhich  are  heptagonal;  they  must  each, 
however,  have  auotlier  obscure  angle  below.     Pirst  radial 
pieces  about  cqualiug  in  size  the  subradials,  l)ut  prop(n'- 
tionally  Avider,  being  sometimes  slightly  more  than  twice 
as  wide   as  long,  all  pentagonal  in  form,  the  upper  side 
being  much  the  longest,   and  the  lateral  margins   short. 
Second  radials  a  little  longer  than  the  first,  but  narrower 
above,  and  more  or  less  constricted  around  the  middle; 
pentagonal  in  form,  the  u]iper  angle  being  rather  salient, 
and  each  supporting  an  arm  on  each  of  their  superior  slo- 
ping sides.     First  anal  i)iece  about  one-third  as  large  as 
one  of  the  subradials,  hexagonal  in  form,  and  resting  be- 
tween the  upper  sloping  sides  of  two  of  the  sul)radials,  and 
partly  under  one  side   of  one   of  the  first  radials  on  the 
right;  while  it  supports  another  anal  piece  above,  and  con- 
nects with  a  third  on  the  left,  which  rests  upon  the  upper 
truncated  side  of  one  of  the  subradials. 

Arms   moderately   long,  carinated  along  the  middle  of 
the  outer  side,  and  after  the  first  division  on  the  second 
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radials,  dividing  again  on  the  sixtli  or  eighth,  beyond  which 
they  are  all  simple;  each  composed  of  alternating  wedge- 
shaped  pieces,  ^\hich  are  a  little  \\ider  tlian  long,  and  each 
projecting  on  alternate  sides  above  foi-  the  recc^ition  of  ten- 
tacles, which  are  stont,  angular,  and  composed  of  j)ieces 
nearly  twice  as  long  as  wide. 

Breadth  of  bodj^,  0.55  inch ;  hight  to  top  of  first  radials, 
about  0.20  inch. 

TLis  species  is  remarkable  for  the  curious  rough  appearauee  of  tlic 
arms,  produced  by  tbe  projection  of  tlie  i)ieces  alteruatelj'  ou  each  side, 
and  the  interruption  of  the  carina  along  tlie  dorsal  side,  which  is  not 
continuous,  but  looks  as  if  the  pieces  had  been  slipped  a  little  alter- 
nately to  opiiosite  sides. 

Locality  and  pfmtion — Crawfordsville,  Indiana.  Keokuk  division  of 
the  Lower  Carboniferous  sei'ies. 


ScAPHiocKT>as  McAdamsi,  Worthen,  ]Ms. 

PI.  10,  Fiy.  2. 

Body  below  a  medium  size,  broadly  cup-shaped  below 
the  top  of  the  first  radials,  plates  moderately  thick  and 
smooth,  sutures  well  defined.  Base  small,  convex,  about 
half  as  high  as  wide,  articulating  facet  for  the  column  about 
one-third  the  width  of  the  base  at  its  upper  extremity,  and 
covered  by  the  first  joints  of  the  column  in  the  specimen 
under  examination.  Subradials  rather  small,  three  of  them 
hexagonal,  the  two  on  the  anal  side  larger  and  heptagonal. 
Eirst  radials  nearly  twice  as  large  as  tlie  subradials,  width 
greater  than  the  hight,  pentagonal  and  hexagonal  in  form. 
Second  radials  higher  than  wide,  truncated  below,  concave 
on  their  lateral  margins,  and  produced  into  a  salient  angle 
•  above.  First  anal  plate  nearly  as  large  as  the  subradials, 
pentagonal,  and  above  this  two  more  small  anal  plates  are 
partly  visible. 

Arms  rather  slender,  one  starting  from  each  side  of  the 
second  radial  in  the  antero-lateral  rays.     The  arms  are  com- 


4:96  PALEONTOLOGY  OF  ILLINOIS. 

posed  of  ^yedge-sliaped  pieces,  the  first  one  in  each  ray 
being  about  twice  as  long  as  those  above. 

This  species  is  Jiearly  allied  to  8.  ilecadtictylu.'i,  Meek  and  Worthen,  in 
Vol.  II,  of  tlie  111.  Oeol.  Survey,  p.  l.'.>s,  PL  17,  Fig.  .3,  but  differs  from 
that  species  iu  tlie  relative  size  and  foi-iii  of  the  body  plates,  aud  the 
size  aud  structure  of  the  anus. 

Dedicated  to  the  Hou.  A\'illiam  .McAdams,  of  Ottcrville,  in  Jersey 
couuty,  from  whom  we  receive<l  the  typical  s])ecimen,  and  to  whour  we 
are  indebted  for  many  tiue  specimens  from  the  same  liorizon  in  Jersey 
county. 

Locality  and  jjo.svV/oji — Keokuk  Limestone,  Otter  creek,  Jersey  county, 
Illinois. 

FOPaiESUttRfNUS    WoKTlIEXI,    Hall. 

PI.  14,  Tin.  ~,  and  PI.  l,j,  Pig,  7. 

Forbegiarruias  Wnrllnni,  Hali,,  1858.    Iowa  Geol.  Rfpcit,  Vol.  I,   Part  II,  \>.   6:«,  PI.  XVII,  Fig.  5. 
Supplement  to  same,  (IhOiJ)  PL  3,  'Fig.  7. 

Body  attaining  a  moderately  large  size,  subhemispheri- 
cal  in  form,  when  the  arms  are  broken  away,  bnt  when 
they  are  attached  and  incurved,  the  wliole  presenting  a 
nearly  snbglobose  general  outline.*  Basal  plates  extremely 
short,  or  only  appearing  externally  like  a  slightly  thickened 
upper  joint  of  the  column.  Subradial  pieces  comparatively 
small,  four  of  them  presenting  a  general  subtrigonal  out- 
line, with  the  lateral  attenuated  angh's  slightly  truncated 
and  the  upj)er  sides  sloping  so  as  to  allow  the  first  radi- 
als  to  come  down  at  the  middle  nearly  to  the  base;  fifth 
subradial  much  wider  than  the  others,  though  scar(>ely  as 
long,  being  about  tlirec  times  as  wide  as  long,  and  appa- 
rently iri'egularly  pentagonal  in  form.  First  radial  pieces 
larger  than  the  subradials,  wider  than  long,  and  generally 
lieptagonal  in  form.  Second  and  third  radials  usually 
somewhat  smaller  than  tlie  first,  wider  than  long,  and  hex- 
agonal in  outline.  Fourth  radials  of  near  the  same  size  as 
the  others,  pentagonal  or  hexagonal  in  form,  and  support- 
ing on  each  of  their  superior  sloping  sides,  in  direct  suc- 

*  Prof.  Hall  describes  l  Ite  Imdy  ;is  being  '•  .soiiiewhiit  tliseoid."     This,  bowe\'er,  is  only  the  ease  in 
iiei'Mleutally  eominessed  sin.'eiineii.s. 
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cession,  tliroe  secondary  radials  of  noarb'  tlie  same  sizes 
and  forms  as  the  primary  radial s;  of  tlu\sc  tlie  last  one  of 
eaeli  series  is  an  axillary  piece,  and  bears  smaller  tertiary 
radials,  a  portion  of  wliicli,  in  tliose  having  seven  or  more 
pieces,  being  free,  and  the  last  one  in  each  series  bearing 
two  subdivisions,  one  of  A\'hich  is  a  simple  free  arm  smaller 
than  the  other  division,  which  latter  diA'ides  again  on  tlio 
fifth,  seventh  or  eighth  i)iece,  the  smaller  inner  division 
being  a  simple  arm,  while  the  other  bifurcates  so  as  to  form 
at  least  tA\'o  arms  farther  up,  thus  making,  as  far  as  can  be 
seen  in  the  specimen,  eight  arms  to  each  of  the  t^vo  main 
divisions  of  each  ray,  or  eighty  to  the  entire  series.  Arms 
all  comparatively  short,  flat,  or  very  nearly  so,  on  tlie  dor- 
sal side,  and  in  contact  laterally  all  around,  aa  hen  folded 
upward. 

Interradial  arms  lance-ovate,  or  elongate  sub-rhombic, 
and  nearly  or  quite  even  with  the  radial  series  on  each  side ; 
occupied  each  by  from  twenty-five  to  thirty  pieces,  com- 
mencing below  with  one  hexagonal  piece  in  the  first  range, 
over  which  are  two  in  the  second  range,  three  in  the  third, 
three  or  four  in  the  fourth,  fifth,  sixth  and  seventh,  while 
the  remaining  smaller  pieces  are  irregularh'  arranged  in 
the  gradually  narrowing  space  above.  Anal  area  wider 
below  than  the  interradial  areas,  and  like  them  nearly  or 
quite  even  with  the  radial  series  on  each  side ;  occupied  by 
about  thirty  pieces,  arranged  with  two  in  the  first  range, 
and  four  in  two  or  three  of  those  above,  while  the  narrow- 
ing space  over  the  latter  is  occupied  with  irregularly  dis- 
posed, smaller  pieces. 

Interaxillary  areas  with  eleven  to  about  thirteen  small 
pieces  each,  arranged  in  two  series  above  the  first  one ;  in- 
teraxillary spaces,  or  the  second  order,  each  occupied  by 
three  or  four  pieces  in  direct  succession. 

Patelliform  pieces    intercalated    between   the   different 
lieccs  of  the  radial  series,  well  developed  all  the  way  up 
into  the  arms. 
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Column  near  tlie  base  Tcry  tliick,  round,  and,  as  iisual  in 
the  iivonp,  composed  of  vei'v  thin  pieces,  but  tapering  rap- 
idly belo^\'. 

kSurfact'  of  tlie  tigured  sjx'cimen  eroded  so  as  not  to  show 
the  graniiles  usually  seen  on  the  sj^'cies. 

This  is  one  of  tlic  few  species  of  all  tliose  that  liave  been  referi'ed,  iu 
this  coiiutry,  to  Fi>rii<'siovriniis,  that  really  possess  flie  chaiaeters  distiii- 
guishiug-  that  group,  imtst  of  the  others  having  either  only  a  single 
range  of  anal  pieces,  like  an  arm,  rising  in  the  middle  of  the  anal  area, 
■R-ith  a  kind  of  integnment  of  minute  pieces  on  each  side,  and  thus  l)e- 
longing  to  the  section  Oiiychocriniis,  or  having  one  or  two  anals,  and 
one  or  two  iuterradials,  or  sometimes  none,  and  thns  belongiiig  to 
the  section  Ta.riieriiiiis  jiroper.  In  this  S[)ecies,  as  well  as  all  other 
typical  forins  of  Fi>yhefsii>criiins,  the  anal  and  iuterradial  areas  are  all 
tilled  with  well  developed  plates  all  tlie  way  np.  "We  believe,  ho\vc\-er, 
as  elsewhere  stated,  that  these  three  grou[is  form  only  sections  of  tlie  one 
genus  Ta.nicr'uuia. 

The  species  under  consideration  seems  to  be  most  nearly  allied  to  F. 
mnltihrachiKtn.s,  of  Lyon  and  Casscday,  (Am.  Jonr.  Sci.  and  Arts,  Yol. 
XX\'I1I,  p.  'J3'>,  1S51I),  but  has  nearly  t\\ice  the  number  of  iuterradial 
liieees  to  each  area,  and  about  five  times  as  many  anal  ]iieces,  as  well 
as  about  twenty  more  arms,  or  divisions  of  its  rays. 

JjDcalify  (uid  ponition — This  species  was  originally  described  by  Prof. 
Hall,  from  the  Ke(.iknk  division  of  the  Lower  Carboniferous,  at  Keo- 
kuk, Iowa,  and  we  have  it  from  the  same  horizon  at  Hamilton,  Hancock 
county,  of  this  State.  The  very  beautiful  specimen  we  Imve  figured  is 
from  rocks  of  the  same  age  at  CrawfordsNille,  Imliana,  and  Itelongs  to 
the  collection  of  J\[r.  Couii;^'.  As  far  as  can  lie  determined  from  an 
eiorted  specimen,  the  example  we  have  figured  agrees  well  with  those 
I'rom  the  Iowa  and  Illinois  h.icalitit's,  ex(.'epting  that  its  anal  and  iuter- 
radial areas  are  not  sunken,  but  neaily  e^en  with  the  radial  series. 
This,  howe\'ei,  may  be  in  part  due  to  the  wearing  away  of  the  surface 
of  the  latter. 

ONY('HOCEI^"us  EXCTJLPTis,  L.  and  C. 

I'l  14,  Fig.  4. 
Chnirltfrn'itiiK  rrxidpdiR.  L\ox  and  CASbCnAv,  lyr)9.    Ainoi'.  Jour.  Sci.,  Yol.  iit,  neiv  sr-rii's,  p.  78. 

LovaJify  and  paniiion — Keokuk  group.  The  specimen  here  figured  is 
li'oin  ('ra\\  IbrdsN'illc,  Indiana. 
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Genus  AGAKICOCRINUS,  Tioost. 
Agabicockinus  AVuitfieldi,  Hall. 

n.  1«,  Fij:.  1  a,  b.    PI.  15,  I'ij;.  f. 
.{•larirucriiuis  Whlljhldi,  HALL,  If-iy.    Iowa  IJi'imrt,  p.  (Ul.     Supp.  same,  PI.  3,  Fig.  .I,  1860. 

Body  attaining  a  rather  large  size,  depressed  subheniis- 
plierical,  the  vault  being  moderately  convex,  and  the  under 
side  so  very  deeply  concave,  that  when  the  body  is  placed 
upon  a  level  surface,  v^^itli  the  under  side  down,  it  rests  upon 
the  first  l)rachial  pieces.  Basal  pieces  very  small  and 
entirely  hidden  by  the  column.  Eirst  radials  rather  small, 
Avider  than  long,  and  hexagonal  in  form.  Second  radials, 
exc(^l>t  on  the  posterior  side,  slightly  smaller  than  the  first, 
and  all  quadrangular  exci'pting  one  on  the  anal  side,  which 
has  one  of  the  upper  angles  (sometimes)  truiicatc>d  so  as  to 
make  a  fifth  angle.  Third  radial  ])lates  considerably  larger 
than  the  first  or  second,  Avider  tlian  long,  tliree  of  them 
hexagonal,  one  pentagonal,  and  one  a\  ith  a  general  hex- 
agonal form,  but  one  of  the  upper  angles  sometimes  trun- 
cated, so  as  to  make  a  seA^enth  angle.  *  I'irst  brachial 
pieces  very  large,  of  difterent  forms;  second  generally  A'ery 
Avide  and  short,  and  upon  these,  and  in  part  upon  the  first, 
the  arms  commence.  First  interradial  plate  more  or  less 
elongated,  and  irregularly  octagonal  or  heptagonal  in  form, 
and  supporting  in  the  next  range  two  very  narroAv,  much 
elongated  j)ieces  extending  up  betAveen  the  arms  so  as  to 
connect  Avith  the  A^ault.  First  anal  plate  slightly  longer 
than  the  first  subradials,  and  supporting  on  its  short  upper 
truncated  side  an  elongated  hexagonal  piece ;  while  its 
superior  lateral  sloping  sides  each  supports  a  someAvhat 
larger,  elongated  octagonal  plate,  Avhich  like  the  middle 
piece  extends  up  and  connects  with  another  range  of  five 
smaller  pieces,  reaching  the  vault. 

*Prol'.  Hall  describea  these  platca  as 'iciJig  Uvo  hexagoiuiJ,  and  three  pentagonal;  lhi.s,  howeyer, 
la  certainly  an  erTor,  as  we  know  from  the  typical  specimen  now  before  us.  His  diagram,  however, 
Tepre.seitls  their  form  cni  vectJy. 
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Pome  composed  of  mimeroiis  plates  of  varions  forms 
and  .sizes,  most  of  wliuli,  Iioavca er,  are  small,  and  all  are 
nearly  or  qnite  flaf,  excex>ting  one  large  conyex  piece  im- 
mediately over  tfie  axil  of  eaeli  ray.  A  fe^v  of  those  in 
tlie  central  region  are  also  larger  tlian  the  others,  bnt  not 
distinctly  convex.  Opening  small,  and  situated  about  half 
"way  between  the  middle  of  the  vault  and  the  anal  side ; 
surrounded  by  small  plates,  which  arc  not  protuberant. 

Surface  of  body  plates  finely  and  beautifully  granulo- 
striate — the  stri;e  showing  a  tendency  to  radiate  from  the 
central  region  towards  the  sides  of  the  jjlates. 

Hight  of  body  and  dome,  0.90  inch ;  greatest  breadth, 
measuring  across  betwct'u  the  prominent  arm-bases,  1.10  in. 

Tliis  sperifs  is  about  of  tlie  same  size  as  A.  Anivrkdiiiin  of  Eoeuier, 
(,1.  Tiihenmis,  Troo.st?,)  but  will  be  atoiiec  distinguislied  from  that  form 
l>y  its  more  dcpicsseil  body,  much  smaller  and  flat  dome  pieces,  and 
its  flattened  instead  of  i)rotuberant  anal  region. 

Locality  and  jjositioii — Greene  county,  Illinois;  from  the  Keokuk  di- 
vision of  tlie  Lower  Carboniferous  seiies. 


GE2;rus  DICHOCKTXrS,  Munster. 
DiCHOCKiiifrs  EXPAJs.sus,   M.  and  W. 

PI.  14,  Mg.  1. 

Thrho'^iinus  expans^is,  Meek  and  Woethen.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  18);s,  p.  3^  i 

Body  expanding  rather  rapidly  from  the  facet  for  the 
attachment  of  the  column  to  the  top  of  the  base,  and  still 
more  rapidly  from  there  to  the  top  of  the  first  radials,  so 
as  to  make  the  breadth  at  the  latter  point  about  twice  the 
hight.  Base  forming  less  than  half  the  hight  of  the  body, 
somcAvhat  basin-shaped,  thougli  narrcnv  below,  and  orna- 
mented with  small,  irregular,  Avart-likc  nodes,  Avhich  sh(»w 
some  tendency  to  form  three  or  four  vertical  rows  or  ridges 
on  each  basal  piece.  Eirst  radial  pieces  comparatively 
large,  someA\hat  oblong  in  form,  being  longer  than  Avide, 
Avith  the  widest  end  above,  all  convex  ak)ng  up  the  middle, 
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and  stvoniily  beveled  or  exea^ated  aloiit;'  tlie  sutures  on  eaeh 
side,  wliile  the  siirface  of  eacli  is  oriianicuted  with  small, 
irretiular,  wart-like  nodes,  similar  to  tliose  on  the  Itase; 
these  sometimes  I'oalesee  into  irreiiiilar  ridtios,  bnt  are 
nsiially  arranged  in  three  rows,  starting  from  tlie  most 
prominent  upper  end  of  the  plates,  and  radiating  to  the 
base;  faeet  for  the  reception  of  the  second  radial  pit'ces 
alioirt  one-third  the  breadth  of  the  upper  end  of  the  plates, 
and  somewhat  excavated.  Anal  piece  of  much  the  same 
size  and  general  nodose  appearance  as  the  first  radial  on 
each  side,  but  somewhat  longer,  and  having  an  irregular 
hexagonal  form.  Second  radial  pieces  small,  about  twice 
as  wide  as  long,  and  more  or  less  quadrangular  in  form. 
Third  radials  slightly  larger  than  the  second,  with  a  pen- 
tagonal form,  the  upper  sloping  sides  supporting  tlie  first 
division  of  the  arms.  Arms  rounded,  composed  at  first  of 
pieces  about  as  long  as  wide,  upon  the  second  or  third  of 
which  they  bifurcate,  the  outer  divisions  remaining  simple, 
and  the  inner  ones  bifurcating  again  on  the  second  or  third 
piece,  the  outer  division,  as  before,  remaining  simple,  and 
the  inner  bifui'cating  a  third  time  on  the  second  pieces,  thus 
making  in  the  posterior  rays  (the  only  ones  seen)  eight 
arms  to  each  ray,  or  forty  in  the  whole  series,  if  other  rays 
have  the  same  number.  ^Vll  the  simple  arms  are  long, 
slender,  rounded,  and  but  slightly  tapering;  near  their 
bases  they  are  each  composed  of  a  single  series  of  someAvhat 
wedge-formed  pieces,  but  gradually  pass  into  a  double 
series  of  minute  interlocking  pieces. 

Breadth  of  body,  0.98  inch;  hight,  about  0.43  inch;  length 
of  one  of  the  simple  arms,  about  1.60  inches ;  thickness  of 
same  at  base,  0.05  inch. 

Associated  with  the  specimen  from  which  the  foregoing  descri[)tion 
was  drawn  np,  several  other  imperfect  examples  were  found,  differing 
more  or  less  in  form  and  in  the  arrangement  of  their  ornamentation, 
which  either  indicate  considerable  variations  in  these  cliaracters,  or  the 
existence  of  several  allied  species.    One  of  tliese  has  the  first  radial  and 
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anal  plates  more  abruptly  siireading,  and  proi>ortionally  wider  tlian  in 
the  ty])iral  form,  while  its  nodes  are  D:ore  eoaleseent,  so  as  more  gen- 
erally t(i  run  into  eontinnons  ril)s.  On  the  liase,  for  iiistaiiee,  each  of 
the  two  plates  has  three  somewhat  nodulous,  vertie-al  rid:;es,  with  inter- 
vening rows  of  tlie  little  nodes,  wliile  the  tliree  I'ows  of  nodes  on  the 
tirst  radial  and  anal  pieces  often  run  together  so  as  to  form  mere  nodu- 
lous ridges.  It  is  possible  this  would  lie  found  to  be  a  distinct  species, 
if  we  could  examine  a  sjiecimen  showing  the  arms.  If  so,  it  maybe 
called  D.  stcUiJoniii.Sj  in  allusion  to  the  star-like  a])pearance  produced 
by  its  spreading  first  radial  pieces,  with  their  little  ri<lges  running  out- 
ward and  converging  to  the  outer  extremity  of  each. 

In  another  individual  the  nodes  and  ridges  are  all  nearly  obsolete, 
excepting  a  few  of  the  forniei-,  which  are  very  prominent  at  the  middle 
of  the  outer  ends  of  the  tirst  ladials  ;  while  another  lias  a  single  prom- 
inent node  near  the  small  lacet  in  each  first  radial,  for  the  reception  of 
the  second,  'with  a  few  irregulaily  .s<.'attering  nodes  <ju  other  parts,  and 
slender,  obscure,  nodular  ridges  near  the  lateral  margins.  From  the 
general  appearance  of  tliesc  specimens,  we  are  rather  inclined  to  thc^ 
opinion  that  they  are  all  varieties  of  one  variable  species. 

J.ocitJity  (did pasifion — Iveoliuk  division  of  Lower  t'ai'bonii'erous  series  ; 
Crawfordsville,  Indiana. 


DicnociMXUS  Ficus,  0.  and  L. 

PI.  14,  Fig.  5. 
Jjiehocyuni.^  ficu^,  (.'a.^^Il1'AY  am]  L"VUN,  l.^r.il.    ]'roceed.  -Vm.  Arail.  Art.s  and  Sci.,  Vnl.  V,  p.  -24. 

Locality  and  jjn.sUioii. — Keokuk  group;  CraAvtbrdsville,  Indiana. 

(Jenus  CALCEOOEK^US,  Hall. 
CALCi:(»('i;iNUS  ?   3'>i;ai)]>i:yi,  JMrek  and  Wortlien. 

PL  IJ,  Fig.  9. 
<',ih-rnrrimis  IJni.llri/t,  Mkek  anil  WOKTUEX.     Proi-ccd.  Acail.  Nat    Soi.,  Phila.,  IMllI,    p.  73. 

Body,  oxclnsivo  of  tlie  hu.se,  sulxjiiadrannnlav,  witli  the 
upper  lateral  angles  obliquely  truueated,  and  the  sides 
ratlu'r  deeply  sinuous,  or  (•(»u.strieted  aliove  the  middle; 
compressed  antero-jtostc'viorly,  and  rather  distinetly  con- 
cave in  the  central  region  of  tlie  dorsal  side  helow  the 
middle.      Lower  dorsal   plate  triangular,   and  more  than 
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twice  as  wide  as  liigli.  Dovso-lateral  pieces  twice  as  lii^li 
as  ^vide,  preseiitinn-  an  irregular  ])eiitaii;()ual  outline,  M'itli 
slopinii'  sides  above  divei-i;ing-  at  au  angle  of  about  !H)  de<;s. 
Upper  dorsal  plate  abont  half  tlie  size  of  the  lower,  sub- 
triangular,  or  nearly  semiciri'iilar,  slightly  more  than  half 
as  long  as  wide,  and  scarcely  more  than  filling  the  notch 
between  the  inner  sloj)ing  sides  of  the  dorso-lateral  pieces. 
Dorsal  arm  slender,  rounded,  and  composed  first  of  five 
pieces,  the  loAver  of  which  is  expanded  below  so  as  to  be 
neai'ly  three-fourths  as  large  as  the  upper  dorsal  piece, 
while  the  succeeding  pieces  are  narrow,  and  slightly  longer 
than  wide,  excepting  the  fifth  one,  which  is  a  little  wider 
than  the  others,  pentagonal  in  form,  and  supports  upon  its 
superior  sloping  sides  two  e(|ual  divisions,  which  are  slen- 
der, rounded,  simple,  and  composed  of  pieces  about  twice 
as  long  as  wide.  Lateral  diA'isions  of  the  rays  (or  perhaps, 
more  properly,  supports  of  lateral  arras,)  composed  of  pieces 
that  are  wider  than  long,  and  rapidly  diminishing  in  size 
from  th(^  first  to  the  terminal  one;  of  these,  three  can  be 
counted  on  one  side,  but  there  may  have  been  one  or  two 
more;  each  supporting  an  erect  arm,  more  slender  than  the 
dorsal  one,  and  dividing  first  on  the  third  piece,  the  inner 
diA'ision  being  smaller  than  the  other  and  remaining  simple, 
while  the  larger  one  bifurcates  again  on  the  fourth  piece, 
the  subdivisions  being  equal,  and  of  the  same  size  as  the 
inner  branch  at  the  first  bifurcation.  All  the  axillary  pieces 
are  expanded  and  more  protuberant  at  the  upper  end  than 
any  of  the  others,  though  all  of  the  other  pieces  are  slightly 
projecting  at  the  upper  end.  (Ventral  side  unknown.) 
Column  comparativelj^  rather  stout,  or  slightly  thicker  than 
the  dorsal  arm  below  its  bifurcation ;  composed,  two  or  three 
inches  from  the  body,  of  round,  nearly  equal,  moderately 
thick  pieces,  but  near  the  body  showing  a  slight  tendency 
to  become  pentagonal,  and  apparently  composed  of  more 
irregular,  somewhat  roughened  pieces.  Surface  rather  dis- 
tinctly granular,  ]iarticularly  on  the  dorsal  side. 
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Lengtli  of  body,  exclusive  of  the  basal  pieces,  0.48  incli; 
breadth,  0.47  inch;  lengtli  of  dorsal  arm  to  the  first  bifur- 
cation, 0.62  inch;  entire  length,  about  l.SO  inch;  breadth 
of  do.  near  the  middle,  0.10  inch;  length  of  upper  dorsal 
plate,  0.15  inch;  breadth  of  do.,  0.20  inch. 

Compared  witli  Prof.  Hall's  figure  of  the  bod^-  of  lii.s  C.  fiiiilcatiis, 
and  with  speciuiens  we  Iiave  identified  with  tliat  species,  tliis  form 
differs  in  having  the  body  not  narrowing  njiw  ard,  being  as  wide  across 
just  above  the  constriction  as  at  the  base  of  the  dorso-lateral  pieces; 
the  constriction  of  the  sides  is  also  distinctly  above,  instead  of  at  the 
middle,  while  the  outer  sloping  sides  of  its  dorso-lateral  iiieccs  are  pro- 
portionally shorter,  and  directed  more  obliquely  outward.  Its  dorsal 
side, -instead  of  tieing  ''flattened,''  is  also  distinctly  concave  below  the 
middle.  Again,  its  upper  dorsal  ])late  is  proportionally  smaller,  being 
considerably  less,  instead  of  more  than  half  the  breadth  of  the  body 
above  the  middle,  and  only  just  large  enough  to  fill  the  depression  in 
which  it  rests  without  projecting  above,  while  its  lower  sloiiing  margins 
are  rounded  so  as  to  give  it  a  semicircular  outline,  instead  of  being 
straight. 

Compared  with  C.  )iodosus,  Hall,  the  only  other  described  s]iecies  from 
this  horizon,  it  will  l.>e  at  once  distinguished  by  the  imdosc  character  of 
the  latter.  It  likewise  difl'ers,  in  the  details  of  its  structure,  from  the 
various  other  sxjecies  describeil  by  Prof.  Hall  from  other  horizons. 

The  specific  name  is  gixcn  in  honor  of  Prof.  Fkank  H.  Beadley,  of 
Hanover  College,  late  of  the  Illinois  (Jeological  survey,  who  discovered 
the  typical  specimen,  and  numerous  other  fossils  at  the  same  locality. 

LocalHii  and  position — Craw  ford  sville,  Indiana;  Keokuk  division  of 
the  Lower  Carboniferous  series. 


Genus  CATILLOORT^T'S,  Troost, 
Catillocjmnus  Beadleyi,  M.  and  W. 

PL  U,  Fig.  10. 
i'l-thlliirnmix  lliivHmji,  Mr,F,K  and  Worthen.    Pniroeil.  Acaci  Nat.  S<.i.,  riiihi.,  18C3,  p.  :Hi. 

Body  small,  lK)sin-sh;iped,  or  rather  l)roadly  truncated 
below  for  connection  with  tlie  column,  and  moderately  ex- 
panding upward  to  the  top  of  the  radials  supporting  the 
arms.  Lower  seiies  of  plates  visible  aroimd  the  top  of  the 
colmiin,  ancliylosed  together,  ;ind  presenting  the  form  of  a 
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broad  low  disli,  many  times  wider  than  liiy;Ti,  with  tlic^  mar- 
gins sinuous  above  for  the  rece])tion  of  tlio  next  rani;*-  of 
pieces.  Succeeding  i-ange  of  plates  presenting  tlie  usual 
irregular  form  of  the  genus,  two  of  them  being  mucli  larger 
than  the  others,  very  wide  at  the  top,  and  supporting  nearly 
or  quite  all  of  the  arms;  between  these  on  one_  side  there 
is  a  much  smaller  triangular  piece  on  the  same  range,  and 
extending  up  as  high  as  the  others,  but  so  narrow  at  the 
top  that  it  could  not  have  suj)ported  more  than  one  or  two, 
if  any,  of  the  small  arms.  On  the  opposite  side  there  are 
two  other  small  intercalated  pieces,  the  smaller  of  which 
is  triangular  and  scarcely  extends  up  to  the  top  of  the  cup, 
while  the  other  is  oblong,  extends  to  the  top  of  the  cup, 
and  suj)ports  either  another  someAvhat  smaller  (anal  ?)  piece 
above,  or  the  base  of  an  arm  much  larger  than  the  others. 
Arms  about  44,  in  contact  at  their  bases,  and  all  slender, 
and  composed  of  joints  two  or  three  times  as  long  as  wide. 
Surface  smooth.  Column  com])aratively  very  large  (cir- 
cular*?), with  a  large  round  central  canal,  and  composed 
near  the  base  of  rattier  thin  pieces  of  uniform  size. 

Hight  of  body,  O.IS  inch;  l)readth  at  top,  0.24  inch; 
breadth  of  column  at  the  base  of  tlie  body,  0.13  inch. 

This  species  will  be  at  once  distinguislied  from  C  TeiwesKCcw,  of 
Troost,  by  its  much  smaller  size,  and  smooth  instead  of  coarsely 
granular  plates.  It  is  much  more  nearly  allied  to  our  6'.  Wachsmutlii, 
from  the  Burlington  group,  but  its  bodj^  is  less  expanded  at  the  top, 
and  it  also  differs  in  having  a  comparatively  large  anal  ?  piece,  or  larger 
arm,  between  the  others  on  one  side.  Named  in  honor  of  Prof.  Frank 
H.  Bradley,  of  Hanover  College,  late  of  the  Illinois  Geological  Sur- 
vey, who  discovered  the  only  specimen  known. 

Local-it  1/  and  jjosition — Grawfordsville,  Indiana;  Keokuk  diAision  of 
Lower  Carboniferous  series. 
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CiEJ^us   PLATYOKI^ITES. 
Platyckinites  HKMispiiEKicus,  M.  and  W. 

PI.  16,  Fig.  6  a,  1.,  ,. 

Flatycriin's   hemisjthcricus,  Heek  and  "Wokthe.n',  1865.     I'rnce(.Tl.  Acad.  Xat.  Sci.,  Phila.,  p.  Ifi-J  ,  also 
Geol.  .SuFMy  of  111.,  Tol.  3,  p.  511,  PI.  -20,  Fig.  2  a,  b. 

LocaUtii  and  2>of!ition. — Keokuk  clivi.siou  of  the  Lower  Cavliouiferous, 
(Jrawfordfiville,  Indiana. 

({exus  PEIStTKEMITES. 

'     PeNTBEMITES   WOJITHENI,    Hall  ? 

PI.  14,    Fig.  11. 
J'cntrenules    n'uilhcin^  Uall,  lb.jb.     Geol.  Siirv.  of  Iowa,  p  C06,  Pl.'lS,  Fl^.  1 

LocaVity  and  pimtion — Keokuk  group;  Ci'a\vfoid.s\'ille,  Indiana. 
PK>M;i':>UTics  (TKOOSTOCiaxrs?)  Woodmaj;;!,  M.  and  AV. 

P).  IC,  Fig.  4. 

revirciiilffH  (Troohloprriius)  Woodmani,  Meek  and  Worthen.    Pmcccd.  Acad.  Xat.  Sci.,  Phila,  1^68, 
p.  356. 

Body  attaining  a  large  size,  pyramidal-subovate,  as  se(ni 
in  the  side  xiaw,  being  broad  below,  and  produced  and 
gradually  narrowing  iipward;  strongly  pentagonal  as  seen 
from  above  and  beloAV,  in  consequence  of  the  lu-qjecting 
and  actually  carinated  character  of  the  radial  pieces.  Base 
strong,  from  two  and  a  half  to  three  times  as  Avidc  as  high, 
tribolate  in  general  outline  below,  and  yery  broadly  and 
profoundly  excavated  along  the  three  sutures  (the  excava- 
tions being  continued  out  beyond  the  base  into  the  lower 
ends  of  three  of  the  radial  pieces) ;  two  of  them  pentagonal 
and  tricariuate,  and  one  quadrangular  and  bicarinate,  the 
carinae  projecting  consideral»ly  below  the  deei)ly  sunken 
facet  for  the  attachmexit  of  the  column,  so  that  when  placed 
erect  on  a  level  sui'face  the  body  stands  upon  these  carin*, 
like  a  tripod  upon  its  legs.     Radial  pieces  long  and  narrow, 
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or  about  three  times  as  loni>-  as  wide,  and  i>iadually  tapei- 
ing-  upward;  all  extremely  prominent  along-  the  middle,  and 
slopini*-  strongly  inwards  laterally,  very  sharply  earinate 
below  the  pseudo-ambnlacral  areas.  Summit  openings  very 
small  and  closely  approximated.  luterradials  very  small, 
or  only  about  one-tenth  as  long  as  the  radials.  Pseudo- 
ambulacral  areas  remarkably  narrow  or  sublincar,  and 
deeply  sunken,  extending  down  rather  more  than  half  the 
entire  length  of  the  body,  or  about  two-thii-ds  the  length 
of  the  radial  pieces;  pore  pieces  minute,  slightly  ol)lique, 
and  numbering  aboxit  one  hundred  to  each  side  of  each  area, 
the  two  rows  of  each  area  being  seijarated  by  a  deep  mesial 
furrow,  along  which  the  inner  ends  of  the  pore  pieces  are 
minutely  crenate;  lanceolate  and  supplementary  pore  pieces 
unknown.  Surface  marked  with  microscopic  lines,  as  fine, 
regular  and  crowded  as  if  made  l»y  an  engraver's  ruling 
machine. 

Higlit,  2.25  inches;  breadth,  1.(54=  inches;  breadth  of  base, 
1.14  inches;  bight  of  do.,  0.50  inch;  depth  of  excavations 
along  the  sutures  of  base,  0.20  inch;  breadth  of  do.,  from 
0.45  to  0.56  inch;  length  of  pseudo-ambulacral  areas,  1.45 
inch;  breadth  of  do.,  O.OS  inch. 

This  extraordiuary  form  differ.s  so  widely  from  all  other  known  sjieeiefs, 
as  to  render  a  comparison  of  its  specitie  chaiacteis  with  any  ol'  those 
hitherto  described  entirely  unnecessary.  It  seems  to  be  related  to  a 
group  of  species  characterized  by  a  triaugular  base,  and  very  narrow 
pseudo-ambulacral  areas,  for  which  Dr.  Shitmakd  has  proposed  tiie 
name  Troostocrinus.  Still  it  presents  some  rather  strongly  marked  dif- 
ferences from  that  group,  the  species  of  which  have  the  body  narrow, 
fusiform,  and  more  or  less  elongate  and  tapering  below,  with  the  tri- 
angular base  merely  flattened  on  each  of  the  three  sides.  In  our  type, 
however,  the  bodj^  is  broadest  below,  while  the  base  is  comparatively 
verj'  short  and  wide,  and  has  the  three  sjtaces  corresponding  to  the 
flattened  sides  of  the  tyi:)ical  species  of  Troostovriims  so  very  profoundly 
and  broadly  excavated,  as  to  impart  a  very  remarkable  appearance  to 
the  lower  part  of  the  fossil.  Should  it  be  thought  desirable  to  desig- 
nate this  type  by  a  distinct  subgencric  name,  it  might  be  called  Trico^- 
Jocriiu(s,  in  allusion  to  the  three  deep  excavations  of  the  base. 
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The  sijecific  name  of  tliis  form  is  gi\'eii  in  lionor  of  Mr.  H.  T.  AVo(in- 
JMAjs",  of  Dubuque,  Iowa,  to  whom  we  are  indebted  for  tlie  use  of  the 
only  specimen  we  liave  seen. 

LocaJiiji  and  [insifioii — Sah'm,  Indiana;  Lower  Carboniferous,  Keokuk 
group  ? 


Gexu.s  (1  raxatocri¥t;s. 

(xRAXATOOEINir.'^    GRANULOSTTg,    ^l.    and    ^V . 

PI.  15,    Fi;;'.  10. 

Fentrem iles  ( (Iranalucriniix)  [irautibj,iiis,  Mekk  uuil  W'ortiie.v.    rmei-uil.  Acul  Nat.  Sci.,  Phila.,  1865, 
p.  165. 

Body  small,  .subglobose,  Lase  cleex)ly  concave,  particu- 
larly in  the  middle,  and  not  visible  in  a  side  vicAv.  Radial 
plates  a  little  longer  tlian  wide,  about  two-thirds  as  long  as 
the  entire  body,  and  tapering  from  above  to  the  base,  each 
divided  by  tln^  narrow,  pseudo-anrbulacral  areas,  down 
almost  to  the  very  base;  lateral  margins  moderately  prom- 
inent. Interradial  pit'ccs  subtrigonal,  or  with  a  fourth 
obscure  angle  in  the  middle  beloA\';  longer  than  wide,  and 
each  narrowing  from  below  to  the  summit,  where  they  are 
perforated  hy  two  minute  openings.  Anal  picee  of  the 
same  size  and  form  as  the  interradial,  with  its  opening  cir- 
cular, and  comparatively  large,  its  outer  margin  being  pro- 
tected by  a  small,  rather  pointed  node.  I'seudo-ambulacral 
areas  narrow,  or  suldinear,  rather  impressed,  and  each  with 
a  distinct  longitudinal,  linear,  mesial  furrow;  pore  pieces 
from  twenty-five  to  thirty.  Surfac(^  marked  by  compara- 
tively distinct  granules,  most  strongly  defined  on  the  in- 
terradial and  anal  pieces,  Avherc;  they  sometimes  show  a 
tendency  to  arrange  themselves  in  transverse  lines  parallel 
to  the  lower  margin. 

Hight  of  b(Kly,  0.22  inch;  breadth  of  do.,  0.23  inch; 
breadth  of  pseudo-ambulacral  areas,  0.05  inch. 

]S'ot  having  at  hand  a  specimen  or  ligure  of  the  type  of  Tkoost's  Gran- 
atocriiius,  we  are  not  f[iiite  sure  this  form  belongs  to  that  group,  thougli 
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we  lutve  no  doubt  in  rej^aid  to  tlic  proiji'icty  of  ,s('|iaiiitiiij;  siicli  ,s])cci('s 
from  the  typical  forms  of  I'ciiiiriiiitcs.  Ouv  species  has  souiewliat  the 
geueral  form  and  appearance  of  P.  liwiiwrl  of  Shumard  (Missouri  Ki'p., 
pi.  &,  figs,  'la,  '2J),  2c,  '2d,)  but  differs  too  widely  to  render  a  detailed 
comparison  necessary. 

LomUfy  and  ponliion — Keokuk  division  of  Subcarboniferous  series; 
near  Warsaw,  Illinois. 


Genus  PKOTASTEK,  Eorbes. 
PkotasterI  gke(!Arius,  M.  and  W. 

PI.  16,  Kg.  5. 
Protaster  gregarius,  Meek  and  "Woethen.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1869,  p.  169. 

The  disc  of  this  species  is  circular  in  outline,  slightly 
convex  above,  and  measures  from  0.20  to  0.30  inch  in  di- 
ameter. In  most  cases  it  looks  as  if  merely  covered  by  a 
smooth,  membranaceous  integument.  Some  casts  of  its 
external  surface,  however,  seem  to  show  traces  of  flat, 
nearly  smooth,  imbricating  scales  above.  The  five  arms 
are  slender,  flexible,  and  rather  long  in  proportion  to 
breadth.  In  a  specimen  with  a  disc  measuring  0.25  inch 
in  breadth,  the  diameter  of  the  arms  near  the  disc  is  only 
0.05  inch.  J^one  of  the  specimens  show  the  entire  length 
of  the  arms,  though  some  fragments  of  them  M'vre  seen 
lying  detached  in  the  matrix,  about  0.55  inch  in  length, 
^^ithout  being  complete  at  either  end.  Prom  the  breadth 
and  gradual  taper  of  these,  it  would  seem  probable  that 
when  entire  they  may  have  been  0.75  to  1  inch  in  length. 
Their  impressions  in  the  matrix  give  no  indications  of  a 
longitudinal  furrow  along  the  under  side,  but  show  that 
there  were  about  six  pairs  of  arm  pieces  in  a  length  of  0.16 
inch.  These  pieces  appear  to  be  nearly  though  not  exactly 
opi)osite,  and  each  one  provided  below  with  a  compara- 
tively large,  round,  deep  pit,  or  pore,  near  the  middle  of  its 
anterior  side.  Along  their  lateral  margins  there  appear  to 
be  impressions  in  the  matrix  of  very  small  spines  (one  to 
each  arm  piece),  though  if  such,  they  must  have  been  ex- 
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treuiely  short.  Impressions  of  the  upper  side  of  the  sh'nder 
arms  show  them  to  hare  been  some^vhat  rounded  ahove,  with 
the  nearly  Sij^uare  arm  pieces  slightly  alternating.  Some  of 
the  impressions  seem  to  show  traces  of  central  poi'es  or  pits, 
one  at  the  middle  of  each  pair  of  pieces,  tliough  in  others 
no  traces  of  these  are  visible. 

We  have  numerous  speciuiens  of  tins  little  species  before  us,  but  as 
tbey  are  all  merely  in  the  condition  of  casts  and  moulds,  in  a  very  fine, 
somewhat  granular  matrix,  they  do  not  show  the  details  of  its  struct:  ■'^' 
very  clearly.  As  far  as  its  structure  can  be  made  out,  lio'\ve\'er,  it  seems 
to  agree  well  with  the  general  features  of  the  genus  I'rotn.ster,  as  illus- 
trated by  Trof.  Hall,  iu  the  Twentieth  Ee]iort  of  the  liegents  of  the 
TJniversit>'  of  X.  Y.  on  the  State  Cabinet  of  Nat.  Hist.,  though  not  with 
'Sir.  SALTJUfs  tigares  of  P.  Miltmii.  It  will  probably  be  found  to  lie 
generically  distinct  from  the  Silurian  typical  forms  oi  Frotastcr,  but  we 
prefer  to  jilace  it  ])rovisionatly  iu  that  genus  for  the  [iresent.  W(5  are 
not  aware  that  any  well  defined  species  of  the  genus  I'rotdntei;  how- 
e\'er,  have  been  found  in  Carboniferous  rocks. 

LoeaJity  antl  position — Crawfords\ille,  Indiana.  Keokuk  division  of 
the  Lower  Carboniferous  seiles. 


Genus  OKYOHASTEE,  M.  and  W. 

OXYCHASTEE   rLEXIEIS,    ^f.  and  W. 

PI.  16,  lit;.  3. 
Cfol.  Surv.  of  niiuois,  Vol.  Ill,  p.  .j-JII.    rmccea.  Ac.nl.  KaC  Sci.,  Pliila.,  18IW,  p.  83. 


GEXU8  rHOLIDOCTDAEIS,  I\r.  and  W. 

I'hitliiliicliliirh,  Meek  ami  Worthen.     rroceed.  Acad.  Nat.  Soi.,  Pliila.,  1869,  p.  77. 

Entire  form  unknown.  Interambulacral  plates  rather  thin,  very 
iiregular  in  size  and  form,  all  stiongly  imbricating  a]>iiarently  from  be- 
low, and  toward  the  lateral  margins  of  the  areas  ;  arranged  in  five  or 
more  rows,  only  the  outer  two  of  which  seem  to  be  continued  to  the 
extremities  of  the  aieas  ;  all  occupied  with  generally  obscure  secondary 
granules,  and  most  of  those  on  the  lower  (?)  side  of  the  body,  also  pro- 
vided with  large  jnimary  central  tubercles  and  spines  ;  primary  tubercles 
sometinies  showing  a  small  pit  in  the  top,  snrntunded  by  two  smooth 
rings,  separated  by   an  annalar  farrow,  and  all   without  any  ring,  de- 
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pii'ssiuii  or  proiniiieiicc  iironnd  tlic  l)iis(' ;  on  the  nppcr  (?)  side,  of  tlic 
body  only  tlie  niavgiiinl  rows  ]irovided  with  primary  tiibeiclcs.  Aiii- 
biilaeral  areas  wide,  and  occupied  l>y  six  or  more  irrcyular  rows  of  lui- 
ecpial,  irreji'ular  jiieees,  some  of  whieli  arc^  as  lai-j^e  as  tlie  smaller  iiiter- 
ambulaeral  plates,  and  all  strongiy  iiobricatiiig  iu  tbe  opposite  direction 
from  the  interambulaeral  series ;  each  pierced  by  two  jxires,  and  the 
lar,i;er  ones  usually  marked  with  one  or  two  additional  pits,  which,  with 
the  pores,  are  surrounded  by  a  large  circular  impression,  while  some  of 
them  sonu^times  show  a  tubercle  intermediate  in  size  between  the  pri- 
mary and  secondary  series.  Apical  disc  unknown,  but  a  siiijile  rather 
large  plate,  bclicAcd  to  belong  to  it,  is  seen  to  have  six  or  seven  pores 
circling  around  near  its  outer  margin,  and  a  small  tubercle  in  the  mid- 
dle. 

This  type  is  related  to  several  of  the  other  palneozoic  genera,  but  can- 
not be  properly  referred  to  any  of  them.  In  the  great  irregularity  of 
its  ijiterambulacral  plates,  both  in  size  and  form,  as  well  as  in  the  ab- 
sence of  primary  spines,  excepting  on  the  marginal  rows,  (at  least  on 
the  iipi)er  (?)  side  of  the  body),  it  seems  to  be  very  similar  to  I'crisclio- 
(lomiis,  of  McCoy.  It  differs,  however,  clearly  from  that  group  in  the 
much  greater  breadth  of  its  aiubulacral  areas,  the  greater  number  of 
ranges  of  ambulacral  pieces,  and  their  greater  irregularity,  as  well  as 
ia  the  much  larger  sizes  of  some  of  them,  and  their  [leculiar  circular 
impression  around  the  two  pores.  If  PeriscJiodamus  has  its  plates  not 
imbricating,  that  would  also  be  anotlier  important  difterence;  but  al- 
though that  character  is  not  mentioned  in  the  description,  we  suspect 
it  may  really  exist,  because  we  find  it  to  occur  in  all  the  analogous  types 
in  this  country. 

Fr.'^m  Lepidevhinus  it  is  also  readily  distinguished  by  the  much  greater 
breadth  of  its  ambulacial  areas,  and  its  more  numerous  ro\^•s  of  ambula- 
cral pieces  and  pores,  as  well'  as  by  the  larger  size  and  the  other  pecu- 
liarities of  these  species. 

In  the  breadth  of  its  ambulacral  areas,  and  the  number  of  rows  of 
pieces  occupying  the  same,  it  is  more  nearly  related  to  our  Lejjidesthes, 
but  it  differs  in  the  great  irregularity  of  these  pieces,  both  in  size  and 
form,  as  well  as  in  the  curious  circular  impressions  of  the  same;  also  in 
the  possession  of  large  primary  tubercles  and  spines  on  some  of  the  in- 
terambulaeral pieces. 

It  is  probably  more  nearly  related  to  the  form  referred  in  this  paper, 
doubtfully,  to  Uocidarls,  but  it  differs  materially  in  the  much  greater 
breadth  of  its  ambulacral  areas,  more  numerous  ranges  of  ambulacral 
plates,  and  the  larger  sizes,  and  other  peculiarities  of  these  species,  as 
well  as  in  not  having  primary  spines  and  tubercles  on  all  of  its  inter- 
ambulaeral plates. 
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Pholidooidaeis  ireeguijAuts,  M.  and  W- 

Pl.  15,  Fig.  9. 
FJinlnloeiilnris  irmjtilaris.  Meek  and  WnuTHEX.     Proceed.  Acad.  Nat.  Sri.,  Pllila.,  1869,  p.  78. 

Tlic  spceiinwis  of  this  fnssil  tliat  we  have  liad  an  opportunity  to  study 
are  too  mucli  cruslicd  and  broken  to  give  a  clear  idea  of  its  general 
form,  or  to  admit  of  ))eing  systematically  describc(l.  It  seems  to  have 
attained  a  rather  large  size,  however,  and  if  of  a  depressed  snbglohose 
form,  may  even  have  measured  as  much  as  three  and  a-half  to  four 
inches  in  its  trans^('rse  diameter.  Some  specimens  show  from  five  to 
six  ranges  of  interambulacral  ]ilates  lying  tugether,  so  as  to  indicate 
that  there  \\cre  at  least  that  many  ranges  between  ambularra  at  that 
point.  These  six  ranges,  as  they  lie  flattened  by  pressure,  measure 
about  two  iuclu's  across. 

All  of  these  iuterainbulacral  plates  are  thin  and  sharp  at  the  edges, 
and  of  only  moderate  thickness  iu  the  eentral  region,  ^^•hile  they  present 
such  a  A'ariety  of  forms  that  it  would  scarcely  be  possible  to  give  a  cor- 
rect idea  of  their  outlines,  without  describing  each  individual  plate. 
They  are  generally  a  little  longer  than  wide,  liowe\er,  and  ou  what 
appears  to  be  a  part  of  the  body  below  the  middle,  most  of  them  have 
the  ]iri]iiaiy  tubercles  more  or  less  distinctly  dcveloijed,  though  on  some 
tlie>  are  ofisolete,  or  flot  easily  distinguished  from  the  obscure  second- 
ary ones. 

On  what  ai)])ears  ti»  be  the  up])er  side  of  the  body,  no  traces  of  any 
but  the  small  secondary  tubercles  covering  the  surface  of  all  of  tliese 
plates  are  \'isible',  excepting,  as  already  stated,  on  tho.se  of  the  marginal 
rows.  'J'hese  marginal  xilates  on  this  side  are  generally  each  as  large 
as  three  or  four  oi' tliose  adjoining  them,  and  in  some  instances  measure 
J  int-h  in  length,  and  about  0.(i()  inch  iu  breadth,  lieing  of  an  elliptic 
form.  The  primary  tubercle  of  each  is  placed  about  midway  of  the 
lengH],  and  bi.'twcen  the  middle  and  the  ambuhicral  side.  In  many 
instances  these  tul)creles  are  rounded  off,  as  if  the  s])ines  had  been 
drojijted  during  the  life  of  tlic  animal,  and  the  tubeicles  partly  absorbed 
away. 

Tlie  amliulacral  plates  are  apjiarently  even  more  irregular  in  size  and 
form  than  tliosc  of  the  interambidacral  scries.  In  one  crushed  speci- 
men, showing  a  pait  of  the  fossil  composing  ai^parently  the  under  side, 
extending  an  inch  (jr  more  away  from  the  supjiosed  oral  opening,  i)or- 
tions  of  three  of  the  ainl)ulacral  and  two  of  the  interambulacral  series 
of  plates  are  seen,  apparently  nearly  in  their  relati\c  positions,  except- 
ing that  they  are  all  spread  almost  on  a  plane,   and  more  or  less  dis- 
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l>laced  and  broken  by  accidental  pressure,  ^^(^re,  near  tlie  ends  of  the 
areas,  tliere  are  a])parently  only  two  rows  of  intera.nibnla.eral  plates  in 
eaeli  series,  the  two  raujies  measnrinj;  together  only  about  0.40  inch  in 
breadtli ;  soon,  however,  they  pass  into  three  or  four  ranges.  Tlie  am- 
bulacral  aieas,  at  about  one  inch  from  the  apparent  position  of  the  oral 
orifice,  measure  nearly  an  inch  in  breadth,  and,  as  near  as  can  be  counted, 
tliere  appear  to  be  there  six  or  more  ranges  of  ambulacral  i)lates. 
These  plates  appear  to  increase  in  size  and  decrease  in  number  toward 
the  end  of  the  areas,  so  that  some  of  them  are  there  nearly  as  large  as 
the  adjacent  interambulacral  plates.  They  are  generally  wider  than 
long,  and  as  they  lie  together  present  more  or  less  rhombic  faces,  ar- 
ranged somewhat  like  the  scars  on  the  surface  of  some  species  of  Lepi- 
dodendroii.  This  similarity  is  also  increased  bj^  the  pores,  and  some 
little  pits  in  the  central  region,  surrounded  by  the  circular  depression. 
Some  of  the  larger  of  these  plates  have  the  pores  near  one  end,  and  a 
tubercle  occupying  the  middle,  nearly  as  large  as  the  primary  tubercles 
on  the  adjacent  interradials.  These  probably  belong  to  the  middle 
ranges. 

The  larger  pi'imary  spines  attained  a  length  of  about  one  inch,  and  a 
thickness  of  0.10  inch  at  the  head,  wliicli  is  a  little  swollen ;  above  this 
they  taper  rather  gradually,  are  rounded,  nearly  straight,  and  marked 
by  minute,  crowded,  longitudinal  stria?.  Among  the  ambulacral  plates 
there  are  also  seen  lying  scattered  about  a  number  of  other  spines,  from 
one-fourth  to  one-third  the  size  of  those  described,  and  of  very  nearly 
the  same  form.  These  seem  to  belong  to  the  ambulacral  plates,  on  most 
of  which  we  see  a  tul>ercle  larger  than  the  secondary  tubercles  of  the 
interambulacral  plates.  Many  much  smaller  spines  than  the  latter  are 
likewise  seen,  that  probably  belong  to  the  secondary,  or  perhaps,  more 
properly,  tertiary  series. 

Locality  and  ^position — Hamilton,  and  near  ITauvoo,  Illinois ;  in  the 
Keokuk  division  of  the  Lower  Carboniferous  series. 


Genus  AGELAOEimTES,  Yanuxem. 

AOELAOEIIflTES   (LepIDODISCUS)    SQUAM0SU8,   M.  and  W. 

PI.  16,  Fia:  1- 

Agelacrmitef  (Lepidodiscus)  sqiiamosm,  Meek  and  Woethen.    Proceed.  Acad.  Nat.  Soi.,  Phila^,  1868, 
p.  357. 

Depeessbd  discoidal,  outline  circular,  or  somewliat  oval. 
Kays  slender,  long,  and  strongly  curved  as  tliey  radiate 
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from  tlu'  middle  toAvard  tlie  i>eriphery,  around  which  the}' 
are  each  extended  for  sonic  little  distance;  all  sinistral,  ex- 
cepting the  ritiht  posterior  one,  which  curves  to  the  left, 
with  its  outer  half  extending  around  within  that  of  the 
next  one  on  the  left,  near  ^vhich  it  terminates  at  the  so- 
called  ovarian  protuberance;  each  composed  of  t\\'0  zigzag 
rows  of  veiy  small  pieces,  with  some  irregular  ones  appa- 
rently not  belonging  properly  to  either  row.  Disc  coin- 
]tosed  of  large,  tliin,  irregular,  strongly  squaniose  or  im- 
bricating plates,  the  imbrication  being  inward  from  the 
periphery,  that  is,  the  inner  edge  of  each  plate  laps  upon 
the  oxrter  edge  of  the  next  within.  Ovarian  ?  pyramid 
situated  near  the  left  cnitcr  margin  of  the  posterior  inter- 
brachial  space,  and  closed  by  ten  pieces,  apparently  imbri- 
cating latci'ally,  and  forming  a  depressed  cone,  around  the 
Itase  of  which  there  ai'e  numerous  small,  short,  but  com- 
paiativcly  wide  imbricating  disc  plates.  Surface  minutely 
granular. 

(ii'cater  diameter  of  an  apparently  distorted  specimen, 
1.70  inches. 

Tlie  only  spociincu  of  this  .species  we  have  seeu  is  somewhat  eiuslied 
and  ilistiiited,  so  that  it  is  ratlier  difficult  U>  malu-  out  tlie  exact  details 
of  the  structure  of  the  lays,  though  they  are  apparently  not  provided 
-uith  (ipcii  andjulacral  fiurows,  the  rows  of  minute  plates  on  each  side, 
apparently  closing  nj)  and  interlocking.  There  ap])ear,  however,  to  be 
pores  arrange(l  along  them  in  a  zigzag  row  hetweeii  the  pieces.  The 
body  plates  an  mud  the  margin  are  much  wider  than  high,  and  strongly 
iinlnicating  upwai'd.     Xo  central  opening  is  visible. 

On  comparing  this  s]iecies  with  A.  KnsLnfilicnsis,  Hall,  (the  only 
other  known  Carboniferous  species,)  the  type  of  which  is  now  liefore  us, 
Ave  find  that  our  species  ditfers  in  the  important  character  of  having  its 
disc  plates  all  very  distinctly  imbricating,  while  those  of  Prof.  Halls 
species  show  no  teiideiu'y  to  imbricate,  the  whoh-  surface  of  each  being 
clearly  exposed,  their  straiglit  edges  being  merely  joined  together  like 
those  of  a  true  crinoid.  Prom  Prof.  Hall's  description,  it  might  also 
be  supposed  that  this  sjiecies  differs  in  the  number  of  its  rays,  as  he 
descrilied  it  as  having  six  rays.  A  careful  examination,  however,  of 
the  typi<'a.l  specimen  lias  clearly  satistied  us  tha.t  this  is  certainly  not 
l])(.  (.ase,  as  it  lias  only  five,  the  usual  number,  as  represented  in  the 
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figure.  It  is  the  iiieuived  exdeinity  of  the  dexlial  ri^lit  i>()stcii<.r  iny 
that  lias  been  niistakcii  tbr  a  sixtli  lay.  The  spcriDieii  is  somewhat 
crushed  and  distorted,  Imt  by  laictully  cleaning;  it  and  renioviug  some 
adheriiij;-  portions  oi  the  matrix,  this  ray  eaii  be  traced  stiaiylit  out  to 
the  peripliery,  where  it  eurves  abruptly  around  and  extends  inward  to 
near  the  middh'  of  the  posterior  interbrachial  space,  where  it  terminates 
at  a  point  near  which  was  doubtless  situated  the  so-called  o\'arian 
pyramid,  though  the  specimen  is  too  mucli  crushed  there  to  show  the 
latter. 

It  is  worthy  of  note  that  our  species,  althongh  agreeing  with  most  of 
these  that  have  been  referredto  AgvUirri  ultra*  in  the  imbricjitiug  char- 
acter of  its  disc  plates,  as  well  as  in  the  direction  of  the  curvature  of 
its  rays,  still  differs  from  .1.  Hamlltoiwusis,  of  Vanuxem,  the  type  of  the 
genus  in  both  of  these  characters.  Vanuxe:\[  gives  no  description,  but, 
judging  from  his  figure,  (Geol.  Report,  Third  District,  X.  Y.,  p.  306,)  one 
woidd  naturally  suppose  the  disc  plates  of  his  species  to  have  the  usual 
imbricating  arrangement.  Prof.  Hall,  however,  has  recently  described 
it  in  detail,  (Twentieth  Eeport  Regents  I^niv.,  X.  Y'.,  on  State  Cab.  Nat. 
Hist.,  p.  :299,  LS(),S,)  and  distinctly  states  that  its  intei-bracliial  or  disc 
plates  are  not  imbricating,  as  in  other  sjiecies.  lie  also  mentions  the 
fact  that  this  typical  species  differs  from  others  in  ha\'ing  its  anterior 
and  right  anterior  and  posterior  lateral  rays  sinistral,  and  its  left  ante- 
rior and  posterior-lateral  rays  cur\-ed  to  the  left,  as  shown  in  VA^'uxE^r's 
figure.  It  therefore  certainly  seems  to  us  doubtful  whether  species  dif- 
fering in  two  such  important  characters  as  these  are  strictly  congeneric. 
If  they  are  not,  then  a  new  generic  name  should  be  applied  to  our  spe- 
cies, and  the  others  agreeing  with  it  in  these  characters,  in  whicli  case 
we  would  propose  to  designate  this  group  of  species  under  the  name 
LejiidodiscHH  {yeTtk,  a  scale,  and  Cia/.w;,  a  quoit.)  At  least  we  should  think 
they  ought  to  be  separated  suogeuerically. 

Locality  and  position — (Jrawfordsville,    Indiana.      Keokuk    beds    of 
Lower  Carboniferous. 

*  By  some  oversight,  Prof.  Pictet  figures,  on  pi.  xoix,  fig.  25,  of  his  valuable  Trait  de  Puteont.,  a 
true  Agelaci  ULite.%  and  probably  one  of  the  Cincinnati  specie.s,  under  the  name  Hemicintifes  parasitica 
Hall,  a  very  diflereut  fossil  from  the  Niagara  group.  He  also  alludes  to  Yanuxem's  AgelacHiiitetf 
Samiltonenns  iu  the  text  as  a  Silurian  species,  but  it  is  a  Hamilton  group  (Devonian)  fossil.  Dujar- 
din  and  Hupe  (Hist.  Nat.  Echinod.,  pi.  5,  fig.  8),  copy  Piotet's  figure  under  the  name  Agelacrinites  para- 
sitica, as  an  illu.stration  of  Agelacrinites,  saying  TletnicijsUti'H  ought  not  to  be  separated  from  Agelacn- 
nites.  The  real  Heuiioystites  parasitica,  howevei',  although  related  to  Agclncrinilcs,  differs  iu  several 
important  characters. 
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MOLLUSCA. 

GASTEROPODA. 
Genus  PLATYOEEAS,  C^ouiad. 
Platyoki;a,s  u^fCiriM,  M.  and  ^V. 

PI.  n,  Fig.  1. 
riatyceras  iinatm,  llEEK  and  WoirniEN,  If-eil.    Proceed.  Acad.  Nat.  Sci.,  Pliila.,  p.  2G4. 

Sjiell  iTuder  medium  size,  in  adult  examples  elongate- 
conical  and  oblique;  body  i)orti(>n  nearly  straiiilit,  especially 
on  tlie  posterior  side ;  apex  attenuate,  pointed,  laterally 
compressed  and  cairved  backA\ards  (Avitliout  any  lateral 
obliquity)  so  as  to  form  a  free  book  of  about  lialf  a  turn. 
.iVperture  generalh'  a  little  wider  transversely  tlian  tlie  ante- 
ro-posterior  diameter,  and  usually  sboAving  a  faintly  subau- 
gular  outline,  produced  by  tlie  prominence  of  tlie  front  and 
tbe  flatt(aiing  of  tlie  posterior  side  of  tlie  body.  Lip  irregu- 
larly undulated,  i)romiiient  on  eacli  side,  broadly  sinuous 
beliind,  and  provided  witli  a  vei'y  dei'[),  narroAv  sinus. 
Su^rface  witli  tbe  usual  u.iidulating  lines  of  grow  tb,  crossed 
on  tbe  loAN'er  lialf  of  tbe  ]»ody  l)y  small,  ratlier  obscure,  lon- 
gitudinal plications,  and  in  front  by  a  larger  but  narro\v, 
prominent  ridge,  upon  Avbicb  tbe  lines  of  growtb  make  a 
strong  curve,  indicating  tbe  presence  of  tbe  anterior  sinus 
during  most  of  tbe  growtb  of  tbe  slicll. 

Lengtb,  1  incb;  breadtb  (transverse  diameter  of  tlie  ap- 
erture,) 0.70  incb;  antcro-i)(»sterior  diameter  of  tbe  aperture, 
0.55  incb. 

This  Hpccics  is  iiitcrniediatc  in  size,  as  well  us  in  sonic  other  respeot.s 
between  I'kittjccraK  ((oitiro.sfris  {  =  ('(ijiiihis  /iciiiimnfris,  Hall,  and  P.ictiui- 
Ifiivra,  Hall.)  In  size,  and  yeneial  aiiiiearance,  it  agrees  most  nearly 
witli  tlie  fonner,  tlion.i;lt  it  is  lar.uer  and  dill'ers  in  liavinj;-  its  a])ex 
merely  hooked  instead  of  subsi)inil,  as  well  as  in  its  jii'ouiiiient  anteiiur 
ridye  and  deei)er  and  naiidwer  anterior  sinus.      Prom  7'.   (iqnilutrni, 
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it  is  distinguished  by  its  smaller  size,  narrower  and  straightcr  form 
(particularly  at  maturity),  less  iiicnrved  beak,  prominent  anterior  rid,u(', 
deeper  anterior  sinus,  and  proportionally  less  expanded  apei  tiire.  It 
also  wants  tlie  anterior  lateral  siTiuses  of  the  lip  seen  in  that  speeies. 

It  is  quite  e\i(leut  that  the  sinuosities  of  the  lip  in  shells  of  this  geiiuH, 
although,  as  elsewhere  suggested,  to  a  considerable  extent  modified  by 
the  inequalities  of  the  surfaces  to  which  the  animal  had  attached  itself, 
still  generally  show  some  tendency  to  regularity  in  diii'ereut  individuals 
of  the  same  species,  especially  iu  those  usually  with  one  or  more  deep 
sinuses. 

Locality  and  pofiition. — Keokuk  limestone  of  the  Lower  Carboniferous 
series,  at  !Nauvoo,  Illinois. 


Platycekas  iNFUKDiBULUM,  M.  and  W. 

PI.  n,  rig.  3. 

Flatyceras  subrectum,  Hall,  1860.    Supp.  Iowa  Eeport,  p    1,  (Dot  P.  subrectinn,  Hall,  1859.)     Twelfth 
Ann.  Eep.  Eegcuts'  Tniv.,  N.  Y.,  on  Stato  Cab.,  N.  H.,  p.  18. 

Platyceras  (Orihonychia)  infiiiuUbulum,  Meek  and  Wortiien,  1866.    Proceed.  Acad.  Nat.  Sci.,  Phila., 
p.  266. 

Shell  straight,  more  or  less  elongate-conical,  very 
sliglitly  oblique,  somewhat  attenuate  near  the  straight, 
snb-central  apex,  thence  expanding  at  first  rather  gradu- 
ally and  then  more  rapidly  to  the  regularly  sub  circular, 
snb-quadrate,  or  more  or  less  oval  aperture ;  lip  rather  thin 
and  irregularly  undulated,  aK  if  to  correspond  to  an  uncAen 
surface  of  attachment.  Sui'face  witb  more  or  less  distinct, 
undulating,  concentric  striae,  and  near  the  lip  stronger  marks 
or  laminae  of  growth ;  also  generally  j)rovided  A^ith  a  few 
large,  obscure,  irregular,  undefined  longitudinal  folds. 

Length,  1.40  inch;  breadth,  about  1.30  inch. 

As  remarked  by  Prof.  Hall,  this  species  varies  considerably  in  the 
degree  of  expansion,  some  specimens  being  much  more  attenuated 
than  others.  It  is  possible  that  in  very  young  individuals,  the  minute 
immediate  apex  may  ha^e  been  curved  or  sub-spiral,  but  in  all  those 
we  have  seen  it  is  straight,  and  sometimes  a  little  compressed,  and  only 
removed  from  the  central  position  by  the  slight  general  obliquity  of  the 
whole  shell,  without  any  curve.  In  some  of  its  forms  it  rescnihlcs 
P.  (^heincyensis,  of  McChesney,  from  the  Burlington  division  of  the 
Lower  Carboniferous,  though  it  difiere,  even  when,  as  is  sometimes  the 
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(•;isp,  it  is  nearly  as  sti'ongly  x>licat('d  as  that  shell  in  its  more  regular, 
less  attenuate  form  and  jougher  surl'acc,  as  well  as  in  not  ha\ing  its 
folds  or  plications  forming  fi\e  regular,  broad  ridges  more  or  less  flat- 
tened and  eonrave  along  their  middle. 

From  P.  JissiircJiK,  Hall,  this  species  differs  in  being  less  depressed, 
or  more  attenuate,  particularly  near  the  ai>ex,  which  is  never  oblique, 
as  in  that  S))ecies. 

Prof.  Hall  had  desci-i))ed  this  spetaes  in  ISdO,  but  as  he,  by  an  over- 
sight, gave  it  the  same  specific  name  fsidircctuin J  lie  had  previously 
applied  to  another  sjiecies  from  the  TT])])cr  Helderlieig  rocks  of  Xew 
York,  it  biM.'anie  necessai y,  in  order  to  prevent  confusion,  that  our  Illi- 
nois shell  should  receixc  another  name,  and  hence  we  ])roposcd  to  call 
it  P.  infundibulum. 

From  the  same  locality  and  jiositiou  \\ith  the  abovr,  we  have  a  single 
specimen,  differing  from  the  others  in  being  greatl>'  morr  slender  and 
elongated.  It  is  peilectly  stiaiglit,  somewhat  compressed  laterally,  and 
about  twice  as  hmg  as  wide,  being  very  attenuate  abcivc  the  middle, 
and  but  moderately  exjianded  below.  It  is  an  internal  cast,  showing- 
no  surface  markings,  but  preserving  the  transversely  elongate-oval 
muscular  scar  on  each  side,  ai)xia,rently  conneeted  by  a  slender  band 
])assiiig  around  behind.  Without  more  specimens,  it  is  not  possible  to 
determine  lieyond  (hmbt  whether  this  is  a.  distinct  species,  or  only  an 
elongate  varity  of  the  P.  infinidilnilinn.  Should  it  pniM'  to  be  distinct, 
we  have  ]>ro])i)sed,  in  the  jiajier  cited  at  the  head  of  this  descrijition,  to 
call  it  P.  fOithoiii/chiK'J  e.vtiiictdr,  fronr  its  resemblance  in  fi.irm  to  a 
candle  extingnisher.     It  is  represented  by  figures  3,  </,  e,  ot  ]ilale  17. 

Ldcitlitf/  and  positiiiii. — Keokuk  dixision  of  the  Lower  Carbcmiferous 
sciics,  at  Wajsaw,  Illinois. 


Platvc'ekas  i:(,»t'ilatera,    Hall. 

PL  17,   Fiy.  2. 
lijiliicfrax  eqiiilatira.  HAIL,  t^'Wi.    Smiplenientary  slicct  to  ^'ol.  I,   Part  II,   I"w:i   Kpi.ort,   p.  1. 

Shell  attaining  a  medium  size,  composed  of  about  one 
to  one  and  a  lialf  turns;  ap])ex  small,  laterally  compressed, 
and  closely  incurved,  nearly  on  the  same  plane  as  the  gen- 
eral curve  of  the  body  of  the  shell,  or  but  very  slightly  ob- 
lique; body  portion  merely  arched,  and  rapidly  and  nearly 
equally  expanding  to  the  aperture,  which  has  an  iii'egular, 
sub-circular,  or  liroad  sub-oval,  outline;  li]»  rather  sharp,  and 
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move  or  less  sinuous,  sometimes  disliuetly  so.  Suriace  with 
unduliitiug  lines,  and  nc^ar  the  margins  of  tlie  lip,  stronger 
sub-imbricating  marks  of  growth;  the  undulations  in  the 
markings  corresponding  to  the  sinuosities  of  the  li^i,  A\'hicli 
sometimes  produce  tracers  of  obscure  longitudinal  folds  near 
the  aperture. 

Greatest  length  of  a  mature  specimen,  measuring  from 
the  anterior  margins  of  the  lip  to  the  most  prominent  j)art 
of  the  arch  of  the  spire,  1.62  inches;  breadth  of  the  aper- 
ture, 1.15  inches. 

Like  many  other  species  of  this  genus,  this  shell  raried  considerably 
at  different  stages  of  growth,  the  young  sliells  beiug  nearly  smooth, 
while  in  adults  the  undulating  marks  of  groMth  are  strongly  defined 
near  the  lip,  which  often  becomes  strongly  sinuous,  particularly  on  the 
anterior  lateral  margins.  In  one  specimen  (fig.-  c,  pi.  17.)  there  are  two 
deep  anterior  sinuses,  with  a  prominent  linguiform  extension  between. 
This  individual  has  much  the  appearance  of  P.  trilohuin  (^^i'/Zcoy^.s/s'  tri- 
lohua,  Phillips,)  to  which  the  species  is  e\'idcnt]y  closely  allied. 

Locality  aud  iwaltion — Keokuk  division  ot  the  Lower  Carboniferous 
series ;  Keokuk,  Iowa,  and  Warsaw,  Illinois. 


Patycekas  fissukella.  Hall. 

PI.  17,  Fig.  4. 

Platyccrax  fismrella,  Hall,  1860.     SliLits  entitled  "Supplement  Geol.  Eeport  Iowa,  Vol.1,  Part  II, 
p.  2,  1859." 

Shell  rather  thick,  obliquely  depressed  conical,  expand- 
ing very  ra^jidlj^  from  the  apex  to  the  base;  posterior  side 
short,  the  descent  from  the  apex  being  steep,  or  sometimes 
nearly  vertical,  and  concave  in  outline ;  lateral  slopes 
straighter;  anterior  slope  longest,  and  generally  convex  in 
outline ;  apex  arching  backwards  a  little,  but  showing  no 
tendency  to  a  spiral  curve,  somewhat  obtusely  pointed,  and 
placed  between  the  middle  and  the  posterior  side,  or  some- 
times nearly  over  the  latter;  aperture  very  large,  sub-circu- 
lar or  a  little  oval,  the  length  being  generally  somewhat 
greater  than  the  breadth;  lip  beveled  and  a  little  uneven 
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but  without  distiuct,  regular  sinuosities,  excepting  some- 
times obscure  ones  around  tbe  front.  Surface  more  or  less 
rougliened  by  undulating  stria?,  and  strongly  defined  ridges 
of  gro-srtli,  with  sometimes  obscure  traces  of  a  few  radia- 
ting costa^  near  the  anterior  margin.* 

Hight  to  summit  of  apex,  0.96  inch ;  antero-postcrior 
diameter,  1.(33  inches;  transverse  do.,  1.50  inches;  (these 
latter  being  also  the  dimensions  of  the  aperture.) 

We  Lave  intentioually  omitted  to  mentiou,  in  the  descriptioD,.tlie 
opening  near  the  apex  of  this  shell,  mentioned  l)y  Prof.  Hall,  because, 
Avith  the  original  typical  specimen  now  Ijefore  us,  we  feel  quite  confl- 
deut  that  the  opening  described  by  Prof.  Hall  is  an  accidental  break 
in  the  shell,  and  not  a  natural  perforation. 

The  reasons  for  this  conclusion  are :  lirst,  the  appearance  of  the  open- 
ing itself;  second,  the  fact  that  it  does  not  exist  in  other  specimens 
agreeing  in  their  specific  characters,  from  the  same  locality  and  position; 
and  third,  the  fact  that  it  is  against  all  analogy  for  a  shell  of  this  genus 
or  family  to  have  a  natural  perforation  at  the  apex,  such  as  we  see  in 
the  FianiireUidw. 

Liicality  and  iwnltion — Warsaw,  and  Nauvoo,  Illinois;  from  the  Keo- 
kuk division  of  the  Lower  Carl)oniferoas  series. 


PTEROPODA. 
Geitus  OO^ULAKIA. 

OONULAKIA  SUBOAKBONAKIA,  M.  and  W. 

PI.  19,  Fig.  4. 

Connlaria  carbi^naria,  Meek  and  Worthen,  1665.     Proceed.  Acad.  Nat.  Sci.,  Phila.,  p.  253. 
Conip.  G.  ^^erneuilii,  Emmona,  18 — .    Manual  Geol.,  Sec.  Ed  ,  p.  159,  fig.  7. 

Shell  attaining  a  large  size,  very  thin,  more  or  less 
distinctly  and  nearly  equally  four-sided,  the  sides  and  an- 
gles being  somewhat  rounded,  and  converging  towards  the 
smaller  extremity,  at  an  angle  of  about  18  '~  ;  section  quad- 
rangular mesial  furrow  of  each  side  very  obscure,  those  at 

"  Some  of  tlie  flpiiclraena  show  some  indicationa  of  very  fine,  crowded,  radiating  atrial,  bat  these 
appear  rather  ati  if  caused  by  the  preaaure  and  slipping  of  the  matrix. 
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tlie  aiinles  distinct ;  ii])ertnr<'  sulxiuadrangular,  or  suhrlioiii- 
bic  and  contrarted  ;  lip  very  profoundly  notclicd  or  di\'idcd 
at  eac'li  corner,  so  as  to  form  four  triangular  tlajts  or  ap- 
pendages, with  intlected  lateral  margins.  Surface  orna- 
mented witli  numerous  tine,  crowded,  transverse  costu', 
or  striae,  wliicli  arcli  slightly  towards  the  aperture  in 
crossing  each  side,  without  any  interruption  or  back^rard 
curve  at  the  obscure  mesial  sulcus ;  costa^  regularly  crc- 
nate,  and  separated  by  slightly  Avider  depressions  near  the 
middle  of  the  shell,  but  much  more  ciowded  towards  the 
aperture ;  depressions  betAveen  the  costte,  with  very  ob- 
scure, minute  transverse  furroAvs,  coincident  Aviththe  cren- 
ulations  of  the  costse. 

Length  about  4.25  inches;  greatest  breadth,  measuring 
diagonally  across  betAveen  opposite  angles  of  an  obliquely 
compressed  specimen,  l.(!3  inches;  greatest  breadth  of  one 
side,  1.23  inches.  Number  of  cost;e  in  the  si)ace  of  0.20 
inch,  near  the  middle  of  the  shell,  10 ;  do.,  luar  the  aper- 
ture, 20  inch.  i^Tumber  of  crenulations  in  the  same  space 
on  each  of  the  costa%  20. 

Ill  general  appearance  the  species  of  tliis  genus  often  present  com- 
paratively little  difference,  and  not  nnfrequeutly  tliey  so  closely  reseiii- 
I)le  each  other  in  their  oruameiitatiou  as  to  require  a  careful  comparison 
to  distinguish  them.  Probably  the  most  marked  peculiarity  of  this 
species  is  the  presence  of  a  deep,  sharply  defined  notch  at  each  corner 
of  the  aperture  in  the  lip,  extending  down  nearly  an  inch  from  the  nnir- 
gins  of  the  aperture,  and  Avidening  upAA'ards,  so  as  to  divide  the  lij)  into 
four  siibtriangular  flaps,  Avliicli  bend  a  little  inA^'ards,  so  as  to  contract 
the  aperture  and  cause  the  AN'idest  part  of  the  shell  to  be  an  inch  or 
more  beloAV  its  npper  extremity.  Our  specimen  is  not  in  a  condition  to 
show  whether  these  flaps  are  pointed  or  truncated  at  tlie  extremity. 

This  species  will  be  readily  distinguished  from  our  G.  ■iiiulticoatata,  by 
its  coarser  and  more  Avadely  separated,  as  well  as  more  coarsely  creuate 
strife,  even  where  the  deep  notches  of  its  lip  cannot  be  seen. 

It  is  possible  this  may  be  the  form  figured  by  Dr.  Emmons  in  his 
Manual  of  Geology,  under  the  name  C.  Teriieuilii ;  but  as  he  gave  no 
description,  and  but  a  rough  wood-cut  of  the  species  so  named  by  him, 
Ave  liaA'e  no  means  of  knowing  its  characters.    His  figures,  liOAvever, 

-67 
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"would  sf'cni  to  represeiit  a  more  sIoimUt,  or  less  liipidly  expaudiug  form, 
^itli  loss  arching  transverse  stii;e. 

Locality  autl  pofiltUm — Keokuk  division  of  tlie  Lower  Carboniferous 
seiies,  Ilamiltou,  Illinois. 

CEPHALOPODA. 

Gexus  XAUTILU8,  Linn. 
Xautilus  (Discites)  dtsc'ifoemis,  1M.  and  W. 

PL  18,  T'i,^.  1. 
Kautilas  (Discites)  disciformig,  IIkek  and  "W'ORTHEN,  ii-05.     Proceed.  Acad.  Xat.  ScL,  Phila.,  p.  261. 

Shell  attaining  a  ratlier  large  size,  discoid,  niiicli  com- 
pressed; nmbilicus  slialloAv,  a  little  wider  than  tlie  dorso- 
Yentral  diameter  of  the  outer  Tolution,  and  showing  all 
tlie  inner  turns.  AVhorls  abont  three  and  a-half,  nearly 
eoutignoiis,  or  yery  slightly  embracing,  nearly  flat  on  each 
side,  tlie  greatest  convexity  being  about  half-Tvay  betAveen 
the  middle  and  the  inner  side,  from  A\liich  point  the  sides 
round  into  the  umbilicus,  aiid  conyerge  to  the  periphery, 
vyhich  is  truncated,  narrow  and  concave.  8epta  closely  ar- 
ranged, crossing  the  sides  of  the  whorls  ^^ii]l  a  broad,  grace- 
ful, backAvard  curve,  more  abruptly  flexed  in  the  same  di- 
rection on  the  truncated  periphery,  so  as  to  form  there  a 
kind  of  subtrigonal  lobe  abont  as  deep  as  wide ;  they  are 
also  sometimes  a  little  cnryed  backwards  on  the  inner  side 
of  the  Avhorls.  Last  or  liody  chamber  long,  or  forming 
about  half  the  outer  yolution;  others  shalloAV,  or  usually 
aboirt  (Mjualing  one-fifth  the  d<»rso-yeutral  diameter  of  the 
yolutions  at  tlie  point  of  measurement.  Siplmncle  small, 
suboval,  located  about  its  oa\  u  diameter  outside  of  the  mid- 
dle of  the  whorls.  iVperture  and  section  strongly  com- 
pressed, subovate,  the  inner  side  being  rounded,  and  the 
outer  side,  Avhich  is  much  narroAver,  truncated,  somcAA'hat 
emarginate,  and  biangular.     Surface  unknoAvn. 

Greatest  diameter  across  the  disc,  8.50  inches  to  9  inches; 
dorso-ventral  of  the  outer  volution,  near  3  inches ;  greatest 


FOSSILS  OF  THE  KEOKUK  GROUP.  523 

convexitv  of  whorls,  about  1.50  inclies;  breadth  of  trun- 
cated periphery,  0.()S  inch. 

lu  size,  form,  proportions,  breadth  of  umbilii'iis,  etc.,  a.s  well  as  in 
tbe  arraugenient  and  curvature  of  its  septa,  this  species  seems  to  a.^ri^e 
almost  exa<'.tly  with  X.  diseus,  of  So\verl)y.  If  that  species  has  been 
correctly  figured  and  described,  however,  our  shell  presents  the  import- 
ant difference  of  ha^•in<;•  its  siphuncle  located  a  little  outside  of  the 
middle,  instead  of  near  the  inner  margin  of  the  whorls. 

Locality  and  position — Xiota,  Hancock  county,  Illinois.  Keokuk  di- 
vision of  the  Lower  Carboniferous  series. 


J^AUTiLus  (Temnooheilus)  N^ioteksis,  M.  and  W. 

PI.  19,  Fig.  3. 
Nautilus  (Temnocheilus)  Xiot<;n^is,  Meek  and  Wouthen,  1865.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  p.  2C0. 

Shell  attaining  a  large  size,  globose-subdiscoidal ;  um- 
bilicus deep  and  (considering  the  lateral  carina  of  the  volu- 
tions on  its  margin)  about  twice  the  dorso-ventral  diameter 
of  the  outer  turn.  Volutions  about  three,  contiguous  but 
not  embracing,  broadly  rounded  over  the  dorsal  and  ventral 
sides,  and  prominently  angular  around  the  middle  of  each 
lateral  margin;  section  transversely  elliptic,  the  two  ex- 
tremities of  the  ellipse  being  angular.  Septa  rather  dis- 
tinctly concave,  and  distant  on  the  outer  side  less  than  half 
the  dorso-ventral  diameter  of  the  whorls,  making  a  broad 
backward  curve  in  crossing  the  inner  and  outer  sides  of  the 
whorls,  and  curving  forward  to  each  of  the  lateral  angles ; 
siphon  piercing  the  septa  less  than  its  own  breadth  outside 
of  the  middle.     Surface  and  aperture  unknown. 

Greatest  diameter,  measuring  across  the  disc,  about  8.50 
inches;  convexity,  or  transverse  diameter  of  the  whorls,  5 
inches;  dorso-ventral  diameter  of  the  last  volution,  about 
3  inches. 

This  species  belongs  to  a  group  of  Carboniferous  N'autili,  including 
iV.  coronatus,  McCoy,  N.  hianf/nlatus,  IST.  multicarinutHft  and  N'.  carinife- 
rus,  Sowerby.  These  shells  are  charac'terized  by  having  a  broad,  deep, 
open  umbilicus,  showing  all  the  volutions,  with  the  outer  side  of  the 
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"niidils  broad  or  flattened,  and  the,  middle  of  cacli  lateral  mariiin  promi- 
nently augnlar;  the  an,i;!e  liein.i;  sometimes  nodose,  while  the  ti'ansvcise 
dianieh'i-  of  the  volutions  is  always  greater  than  tlie  doiso-ventral. 
The  siphon  in  these  shells  is  jicnerally,  or  i)erhaps  nearly  always,  l)e- 
tween  the  middle  and  the  onter  side  of  the  'wlioiis.  ^ilthougli  Vrot'. 
^U:i  '(IV  included  a  mneh  ^^  ider  range  of  forms  in  his  gronp  Tonnorltc'dns, 
it  should  pi'obalily  lie  restricted  to  such  species  as  those  mentioned 
alio^'c",  all  of  which  were  originally  included  in  the  gi-oup  by  Prof.  3Ic'- 
C(iv. 

Specilically,  our  shell  is  jierliaps  most  nearly  allied  to  Xanlihix  <-<iii- 
nifcriif:,  of  Howerliy,  (^lin.  Conch.,  p.  4S1.',  fig.  ;;,)  though  differing  in  its 
liroportionally  wider  umliilicus,  merely  contiguous  Adlutious,  and  ]iar- 
ticularly  in  ne^'er  having  longitudinal  ridges  on  the  outer  side  of  the 
Avhorls,  at  any  stages  of  growth.  It  also  diffei'S  in  having  its  septa 
crossing  the  onter  side  of  the  whojls  with  a  broad  backward  curve,  in- 
stead of  passing  nearly  straight  over. 

Lomlity  (ind  ihikH'kih — Xiota  and  Warsaw,  Illinois;  Keokuk  division 
of  the  Lower  Carboniferous. 


Xautilus  ( iS(jIjEmoojieilus)  Leidyi,  ]\[.  and  W. 

I'l.  18,  Fig.  2. 

NautUuH  Leidyi,  Meek  and  Wouthex,  16G5.    Pioi-'eed.  Acad.  IN'at.  Sci  ,  Plula.,  p.  20:^. 

The  only  specimen  of  tliis  sliell  we  have  seen  consists  of 
the  non-septate  portion,  forming  al)ont  one-third  of  a  vohi- 
tion.  It  indicates  a  sub-gh»l>ose  form  for  the  entire  shell, 
and  shoT\'s  that  the  nmbilicus  was  deep,  with  rather  abrnpt 
walls,  and  abont  as  broad  as  three-fourths  tlie  dorso-Acn- 
tral  diameter  of  the  l)ody  A\horl  at  the  aperture.  Erom  the 
curve,  and  rapid  increase  in  the  size  of  the  outer  chamber, 
it  is  evident  there  could  not  have  been  more  than  about  two 
and  a  half  volutions,  ^vhich  are  rather  broadly  rounded  over 
the  dorsum  and  sides  to  the  margins  of  the  umbilicus,  into 
which  the  sides  round  rather  abruj)tly.  Towards  the  aper- 
ture, the  steep,  somewhat  flattened  inner  side  of  the  volu- 
tion forming  tbe  walls  of  the  Timlnlicus  meets  the  lateral 
margins,  so  as  to  form  a  kind  of  pinched  prominence,  that 
must  have   imparted  a  peculiar  angularity  to   tlie   inner 
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inai'nius  of  tlio  apertuve  on  Oiuli  side.  Just  outside  of  tliis 
promiueuce  the  veutvo-latoral  sides  of  the  out(M-  whorl  at 
the  aperture  are  a  litthi  tiattencd.  The  aperture  is  one- 
fourth  wider  than  the  dorso-^entral  diameter,  and  forms 
about  three-foiirtlis  of  a  circle,  beini;  deeply  rounded  on  the 
dorsal  side,  mirch  flattened  within,  and  angular,  or  appar- 
ently abruptly  sinuous  at  each  inner  lateral  margin.  Those 
angles  at  the  inner  lateral  margins  seem  even  to  have  prit- 
jccted  out  somewhat,  as  in  the  ^ltY/<ni<ntt<(  gondola^  of 
^Vdams,  though  probably  not  to  the  same  extent.  The 
lip  is  rather  deeply  sinuous  at  the  middle  of  the  dorsal 
side;  and  the  septa  were  moderately  concaTe,  and  slightly 
arched  backwards  on  each  side.  (Siphuncle  and  finer 
markings  of  the  surface  unknown.) 

Greatest  diameter  of  the  shell,  about  3.75  inches;  great- 
est breadth  (at  the  inner  side  of  the  aperture),  2.65  inches. 

As  we  have  not  seen  the  siphuncle  of  this  specie's,  we  arc  not  sure 
that  it  belongs  to  the  sub-genus  Sulcndcheilus,  but  from  its  siuiilarity  in 
several  respects  to  the  species  we  have  descrilied  under  the  name 
capax,  which  apparently  has  a  dorsal  siphuncle,  we  aie  led  to  infer  that 
it  probably  possesses  the  same  character.  It  differs  from  that  shell, 
however,  specifically,  in  having  its  body  whorl  less  rai)idly  expanding, 
and  without  a  depression  along  the  inner  side  for  the  reception  of  the 
inner  whorls. 

The  specific  name  was  given  in  honor  of  Prof.  JosErn  Leidy,  of 
Philadelphia. 

LoeaJifij  and  position — Warsaw,  Ilhnois;  Keokuk  division  of  the  Low- 
er Carboniferous  series. 

ARTIGULATA. 

Gbi^us  THILLIPSIA,  Portlock. 

Phillipsia  (Gkiffithides)  Portlockii,  M.  and  W. 

PI.  19,  Fig.  6. 
rhittipsia  (Crriffithides)  rorllockii,  Meek  and  Wokthen,  1865.    Proceed.  Acad.  Nat.  Sci.,  Pliila.,  p.  288. 

EiSTTiKE  outline  sub-ovate.  Cephalic  shield  sub-semicir- 
cular, nearly  twice   as  wide  as  long,  moderately  convex, 


526  PALJ50^"T0L0GY  OF  ILLINOIS. 

rounded  in  front  and  straight  beliind,  with  posterior  lateral 
angle  terminating  in  short,  pointed,  spine-like  appendages 
extending  liack  to  the  third  thoracic  segment.  Grlabella 
ovate,  tumid,  contracted  and  depressed  behind,  widest  and 
most  convex  or  ventricose  anteriorly,  Avliere  it  is  about  one- 
third  narrower  than  its  length  from  the  neck  segment  t«»  its 
rounded  front,  which  is  not  margined  l)y  a  projecting  rim; 
very  distinct  from  the  cheeks  in  consequence  of  its  greater 
convexity;  posterior  lateral  lobes  small,  much  depressed,  and 
isolated  by  the  oblique  lateral  furro>\'S  in  the  front  being  so 
directed  as  to  intersect  the  neck  furrow;  immediately  in 
front  of  these  there  are  on  each  side  faint  traces  of  another 
small,  very  obscurely  defined,  lateral  lobe;  anterior  lobe 
ovate,  ventricose,  and  comprising  more  than  nine-tenths 
of  the  whole;  neck  furrow  deep  and  broad;  its  continua- 
atiou  across  the  ]>osteri(n-  side  of  the  cheeks  distinct,  straight, 
and  terminating  at  the  lateral  furrows  of  the  cheeks;  neck 
segment  prominent,  twice  the  size  of  the  thoracic  segments, 
and  c([ualing  the  greatest  transverse  diameter  of  the  glabella 
in  front,  but  more  depressed.  Eyes  in  the  form  of  some- 
what oval,  vcnti-icose  tubercles,  considerably  lower  than  the 
glaludla,  from  which  they  are  sei)arated  by  rather  wide,  dis- 
tinct de2)ressions,  placed  about  half  their  length  in  advance 
of  the  posterior  margin  of  the  cheeks,  and  without  visible 
facets;  palpebral  lobes  dejiressed,  not  covering  the  eyes,  but 
merely  comicctiiig  with  their  inner  sides,  so  as  to  leaA'e  the 
visual  area  forming  an  almost  isolated  tubercle.  Cheeks 
sloping  trom  tln^  eyes  into  a  broad,  deep  marginal  sulcus, 
which  is  not  continued  around  the  front  of  the  glabella,  but 
extends  back-  a  little  upon  the  lateral  spine;  outside  of  this 
there  is  a  thick,  distinctly  striated  marginal  rim,  which  be- 
comes vei-y  nearly  obsolete  aroimd  the  front  of  the  glabella. 
Pacial  sutures  cutting  the  anterior  margin  nearly  on  a  line 
A\ith  the  eyes,  but  curving  so  as  to  leave  a  small  semi-cir- 
cular wing  on  each  anterior  lateral  margin  of  the  glabella; 
behind  they  intei-sect  the  posterior  margin  of  the  cheeks 
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about  midway  bct\vt'en  the  lateral  angles  and  the  neek  sey,- 
ineut,  but  uearer  the  latter.  Thorax  nearl}^  as  long  as  the 
glabella,  exelusive  of  the  neek  segment,  distinctly  tribolate; 
axil  lobe  slightly  Avider  than  the  lateral  lobes,  rounded  and 
rather  prominent;  its  segments  narrow  and  straight,  or  not 
arched  forward.  Lateral  lobes  more  depressed,  somewhat 
flattened  on  the  inner  side,  rounding  down  to  the  lateral 
margins;  segments  duplicated  by  a  nearly  mesial  furrow 
extending  from  their  inner  ends  out  to  or  a  little  beyond 
the  undefined  knee,  beyond  an  Inch  they  are  obliquely  flat- 
tened for  folding  together,  and  rounded  at  their  extremities. 
Pygidium  a  little  more  than  one-fourth  Avider  than  long, 
rather  distinctly  convex,  rounded  behind,  and  more  or  less 
straight  in  front,  with  anterior  lateral  angles  oljliquely 
truncated  and  a  little  rounded.  jNIesial  lobe  Acry  promin- 
ent and  AA  ell  defined,  rounded  aboA'e,  and  a  little  flattened 
or  furroAYcd  on  the  sides;  as  wide  anteriorly  as  the  lateral 
lobes,  tapering  and  declining  someAA'hat  posteriorly  to  an 
abrupt,  obtuse,  prominent  termination;  about  half  its  OAvn 
greatest  anterior  breadth  Avithin  the  flattened  margin;  seg- 
ments fourteen  or  fifteen,  distinctly  defined,  smaller  than 
those  of  the  thorax.  Lateral  lobes  depressed  beloAA'  the 
mesial  lobe,  somcAvhat  flattened  on  the  inner  side,  and  slop- 
ing to  the  rather  narroAV  and  more  flattened  border ;  seg- 
ments ten,  someAA'hat  oblique,  Avell  defined  for  three-fourths 
of  the  distance  out,  and  thence  less  distinctly  so,  to  within 
a  short  distance  of  the  margin ;  a  fcAv  of  the  anterior  ones 
Avith  an  obscure  longitudinal  furroAV.  Surface  granular, 
the  granules  being  largest  on  the  posterior  portions  of  the 
glabella,  palpebral  lobes  and  neck  segment.  On  the  seg- 
ments of  the  axial  lobe,  both  of  the  thorax  and  i)ygidium, 
as  Avell  as  on  those  of  the  lateral  lobes,  they  are  Aery  small, 
and  regularly  disposed,  so  as  to  form  a  single  roAv  on  each 
segment. 

Entire  length,  1.19  inches;  breadth  of  head,  about  0.80 
inch;  length  of  pygidium,  0.44  inch;  breadth  of  do.,  0.56 
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inch;   leugtli   of  tliorax,   0.33  iiicli;    breadth   of  do.,   0.60 
inch. 

This  species  is  reiiiurkable  for  the  structure  of  its  eyes,  whicli,  instead 
of  l.ieiug,  as  usual,  covered  by  tire  palpebral  lobes,  lla^'e  tlie  form  a]id 
ajipcarance  of  distiuct  oval  tubercles,  with  the  small,  dei)ress('d  paljie- 
biai  lobes  luerely  comiectiug  with  their  inner  sides,  ^^'c  lia\X'  not  been 
able  to  see  any  traces  of  facets  in  the  eyes,  e^en  Ijy  the  aid  of  a  good 
lens,  but  they  doubtless  existed  beneath  the  trajispareiit  shell  ccjveriug 
the  eyes. 

"\Ve  know  of  no  species  with  which  it  could  be  confounded.  With  the 
exception  of  the  above  mentioned  j)eculiarities  of  the  eyes,  it  agrees  well 
with  the  characters  of  Griffithidc.s,  and  doubtless  must  be  called  Grif- 
fithldvs  I'lntUiclii,  if  that  groux)  is  to  be  retained  as  a  distinct  genus. 

Named  in  honor  of  Col.  J.  E.  roiiTLCx/K,  of  thelioyal  Ordnance  Sur- 
vey of  Ireland,  and  the  author  of  the  genus. 

Jjivdlity  (tiiil  pDnitioii — Warsaw,  Illinois;  Keokulc  Limestone  of  the 
Lower  ('arboniferous  series. 


PHiLLirsiA  (Gkiffithides)   r.uFO,  M.  and  AT. 

PI.  15,  Fig.  10. 
riiillipyin  (GriJWnde.i)  hvfo,  MEEK  and  WouTi-iEN,  1870     Proceed.  Acad  Xat.  ScL,  Phila.,  p.  3-2. 

Entire  outline  elliptical,  the  In-eadth  being  to  the  len<,4li 
as  75  to  130.  Cephalic  shield  forming'  more  than  a  semi- 
circle, round  in  front  and  nearly  sti'aight  behind;  posterior 
lateral  angles  terminating  in  short,  al)ruptly  pointed  spines 
extending  l)ack  to  the  anterior  edge  of  the  thoracic  segment, 
(xlabella  rather  depressed  convex,  wide  anteriorly  and  nar- 
rowing posteriorly  to  tlie  neck  furrctw,  jtist  in  front  of 
Avliich,  and  coinK'cted  with  tlie  palpeliral  lobes  on  each 
side,  it  has  a  single  small,  obscure  lateral  lobe;  neck  fur- 
row broad  and  avcU  defined,  both  across  the  glabella  and 
across  the  posterior  margins  of  the  cheeks;  neck  segment 
rathei-  a\  ide,  depi'cssed  below  the  level  of  the  highest  part 
of  the  glabella  in  front  of  it.  Eyes  of  moderate  size,  reni- 
form,  nearly  as  prominent  as  the  glabella,  placed  but  little 
in  front  of  the  continuation  of  the  neck  furrow  across  the 
cheeks,  a[)parently   smooth,  but  sho^^ing  when  the  outer 
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crust  is  removed,  iiumiTons  vow  luinuto  ](;nscs  Ixiieiith. 
Cheek  sloping  off  ratlicr  abi-ujttly  from  the  eves  to  the 
thickened  margin,  which  dctes  not  continue  around  the 
front  of  the  glabella;  fixcial  sutures  cutting  the  anterior 
margin  in  front  of  the  eyes  before,  and  a  little  outside  of 
them  behind.  Thorax  nearly  twice  as  A\'ide  as  long,  dis- 
tinctly trilobate;  mesial  lobe  but  moderately  prominent, 
nearly  twice  as  wide  as  either  of  the  lateral  lobes,  its  eight 
segments  merely  rounded,  and  witliout  furrows.  Lateral 
lobes  narrow;  pleura^  curving  moderately  downwards  at 
less  than  half  their  length  out  from  the  axial  lobe,  but  not 
distinctly  geniculated,  each  provided  with  a  furrow  extend- 
nearly  half  way  out.  Pygidium  aj)proachiug  semi-cirular, 
with  the  anterior  lateral  angles  obliquely  truncated;  mesial 
lobe  but  slightly  wider  anteriorly  than  the  lateral;  segments 
about  eleven;  lateral  lobes  Avith  eight  or  nine  segments. 
Surface  finely  granular,  the  granules  being  most  distinct 
on  the  glabella,  and  the  segments  of  the  mesial  lobe  of  tlie 
thorax. 

This  species  will  be  at  once  distinguislied  from  our  P.  Portlocl-ii,  from 
the  same  horizon,  l\v  its  much  broader  and  less  ventricoso  glabella,  and 
the  peculiar  tuberculiform  eyes  of  that  species,  as  well  as  by  the  broader 
and  less  prominent  mesial  lobe  of  the  pj^gidium,  in  the  form  under  con- 
sideration. 

Locality  and  iWHifkin — Crawfordsville,  Indiana ;  Keokuk  division  of 
the  Lower  Carboniferous  series. 
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ECHINODERMATA. 

Genus  BAEYCEi:t^ITS. 

Baryori:nus  spectabilis,  M.  and  W. 

PI.  20,  Fig.  8. 
BarycriTtus  spectabilis,  Meek  and  Wohthen,  1869.     Proceed.  Acad.  Nat.  Sci. 

Body  attaining  a  large  size,  rather  deeply  cnp-sliaped, 
thongli  wider  tlian  liigli;  trnncated  below  for  the  attacli- 
nient  of  the  very  large  colninn,  and  with  sides  moderately 
expanding  npward.  Base  basin-shaped.  Basal  pieces  rather 
large,  nearly  twice  as  wide  as  liigh,  pentagonal  in  form, 
with  mesial  angle  above,  deeply  impressed,  the  impression 
being  also  continned  down  the  middle  to  the  lower  edge, 
with  a  broad  prominence  or  ridge  on  each  of  its  sides,  also 
extending  to  the  lower  edge,  Avhere  they  each  terminate  in 
a  little  angular  projection,  while  the  lateral  margins  are 
strongly  and  abruptly  beveled,  so  as  to  form  deep,  wide 
notches  at  the  sntnres.  Snbradial  pieces  large  and  hex- 
ag(mal,  excepting  one  on  the  anal  side,  Avhich  is  heptagonal; 
all  very  profoundly  impressed  at  the  corners,  so  as  to  form 
strong  radiating  ridges,  extending  one  to  each  of  the  sides, 
to  connect  with  those  on  the  other  contiguoiis  plates ;  some- 
times these  ridges  terminate  near  the  central  region,  in 
sharp,  pinched-np  nodes.  First  radial  pieces  al)()nt  twice 
as  wide  as  high,  generally  a  little  wider  than  the  sub- 
radials,  pentagonal  in  form,  with  superior  lateral  angles 
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more  or  less  truncated,  and  slightly  projecting  at  the  edge; 
each  Avith  a  br<^)ad,  very  shalloAv  siims  a-boAC  for  the  recep- 
tion of  the  second  radials,  more  than  three-fourths  as  wide 
as  its  upper  margin,  while  the  deep  impression  at  the  lower 
angles  forms  two  broad,  strong  ridges,  extending  down- 
A\'ard  to  connect  Avith  those  on  the  subradials;  sometimes 
these  terminate  near  the  middle  above,  in  sharp,  pinched-up, 
diverging  nodes,  or  short  carinse,  Avhile  between  these  and 
the  superior  lateral,  truncated  angles,  one  or  two  other 
sharp  prominences  are  sometimes  seen.  Second  radial 
pieces  extremely  short,  or  almost  transverselj-  linear,  and 
not  alwaj^s  entirely  filling  the  broad,  shallow  sinuses  in 
Avhich  they  rest.  Third  radials  triangular,  a  little  higher 
in  the  middle  than  the  first,  but  Avedging  to  a  very  thin 
edge  on  each  side,  or  even  sometimes  thinning  out  so  as  to 
let  the  first  brachial  pieces  rest  at  their  lateral  edges  j)artly 
on  the  first  and  partly  on  the  second  radials.  Anal  piece 
of  moderate  size,  quadrangular  in  form,  a  little  wider  than 
high,  and  resting  on  the  upper  truncated  edge  of  the  hep- 
tagonal  subradial;  while  its  OAvn  upper  edge  is  truncated 
entirely  across,  nearly  on  a  level  Avith  the  superior  lateral 
angles  of  the  first  radial  on  each  side.  Arms  two  from  each 
ray,  rather  long,  rounded  and  tapering;  very  stout  below, 
where  they  are  composed  of  thin,  short,  Avide  pieces,  the  first 
two  of  which  in  each  pair  of  arms  are  joined  together  at  their 
inner  ends ;  above  these  the  arms  of  each  ray  diverge  more  or 
less  from  each  other,  and  throAV  ofi^  alternately,  on  each  side, 
stout  armlets  from  every  second  piece.  Arm  pieces  above 
the  wide  ones  at  the  base  someAvhat  longer  in  proportion 
to  breadth  than  the  latter,  and  more  Avedge-formed,  with 
each  a  little  pinched  up  or  angular  ridge -or  projection  on 
each  side,  ranging  transversely  to  the  arms,  that  is,  inward 
and  outward.  Armlets  stout,  tapering,  and  usually  about 
eight  or  nine  to  each  side  of  each  arm,  nearly  half  as  thick 
as  the  arms  just  aboAC  Avhere  they  are  given  off;  composed 
of  pieces  of  nearly  the  same  form  as  those  of  the  arms,  but 
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t^enerally  sliowing  a  slight  disposition  to  become  a  little 
zigzag,  and,  at  least  some  of  tliem,  throwing  off  alternately 
on  eacli  side  a  series  of  smaller  secondar}'  armlets,  exactly 
as  they  are  themsclycs  given  off  by  the  arms.  Secondary 
armlets  sho^ving  a  slight  zigzag  appearance,  from  the 
greater  thickness  and  prominence  of  every  second  ]iicce 
on  opposite  sides,  so  as  to  appear  as  if  they  may  give  off  a 
tertiary  scries  of  armlets  or  pinnuhc,  though  the  specimen 
does  not  show  these,  if  they  exist.  Column  wry  stout, 
nearly  round,  and  composed,  at  least  for  about  thric  inclies 
or  more  below  the  base,  of  alternating  thin,  and  somewhat 
thicker  pieces,  the  latter  of  which  project  outward  a  little 
beyond  the  others,  and  show  a  slight  disposition  to  become 
nodular,  or  irregularly  thickened  on  the  edges.  Interual 
cavity  large,  or  equaling  about  half  the  diameter  of  the  col- 
nnin  itself,  and  showing  an  obtusely  sub-pentagonal  trans- 
verse section,  the  angles  being  rounded.  Longitudinal 
sutures  dividing  the  column  into  five  sections,  i)art]y 
anchylosed,  but  still  distinctly  visible. 

Higlit  of  body,  about  1  inch;  breadth,  about  1.70  inches; 
length  of  arms,  3.80  inches;  thickness  of  do.  at  the  base, 
0.40  inch;  tliickness  of  column  near  l)ase,  0.60  inch. 

Q'liis  tine,  lar.ue  species  seems  to  ))e  inost  nearly  allied  to  B.  Tlniiixr, 
(^=('i/afliorrliit(s  Tluiiiiw,  Hall,)  from  the  Warsaw  Liiiiestdiie,  but  differs 
ill  lia\'iug  the  impressions  at  the  corners  of  its  body  i>Iates,  and  the 
lid^cs  between  the  same,  greatly  more  strongly  delined,  and  its  arms 
much  stouter  and  more  rounded  below.  Its  column  is  also  pr()i>ortion- 
ally  stouter,  and  has  a  more  obtusely  pentag<inal  internal  ca\ity.  The 
typical  specimens  of  B.  Thomw,  Avhich  are  now  before  us,  are  not  iu  a 
condition  to  show  the  arms  all  the  way  up,  but  as  far  as  they  can  be 
seen,  th(^y  are  proportionally  more  slender,  and  we  can  scarcely  doubt 
but  that  they  will  show  other  corresponding  diflerences  in  the  details  of 
their  structure,  when  better  specimens  can  be  compared.  AVe  have 
ascertained,  however,  that  the  arm  pieces  of  the  tyjucal  specimens  of 
B.  Tliomif  ha\-e  on  their  sides  the  same  kind  of  little  angular  projections 
seen  on  our  s])ecies,  which  cliaracter  -was  not  mentioned  iu  the  descrip- 
tion of  Trof  Hall's  species. 
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The  i)C'culiaiity  of  liaviug  the  corners  of  t lie  l)c)(l.\'  plates  impressed  so 
as  to  form  larj^e  rid,t;es,  or  promineiiees  on  tbe  plates,  is  ver>  common 
in  this  ponp  of  crinoids,  but  it  differs  in  decree,  and  other  details,  in 
the  various  species  in  which  we  lind  other  corresponding  difleiencc.s  in 
other  parts.  It  is  more  strongly  defined  in  the  species  here  described, 
and  the  ridges  are  more  angular  than  in  any  other  species  known  to  us. 
This  species  is  also  the  iirst  of  the  group  in  wliich  we  have  clearly  seen 
secondary  armlets  springing  from  the  tirst,  as  the  latter  are  given  off 
from  each  main  arm  ;  but  since  seeing  this  character  in  this  species,  we 
think  we  have  seen  indications  of  it  in  some  others. 

Localily  uniJ  jw.sition — Otter  Creek,  Jersey  county,  Illinois;  from  the 
St.  Louis  group,  of  the  Lower  Carboniferous. 


Genus  P0TERI00KINITE8. 

POTEKIOOEmiTES   HAKDIIfENSIS,   Woi'tlien  ]\[s. 

PI.  20,  Fie  10- 

BoDY  above  tlie  medium  size,  iirn-sliapcd,  base  large, 
squarely  truncated,  and  entirely  covered  hy  the  first  col- 
umnar joints.  Basal  plates  pentagonal,  wider  than  high, 
and  but  slightly  spreading  toward  their  summits.  Sub-ra- 
dials  nearly  equal  in  size,  four  of  them  hexagonal  and  two 
heptagonal.  Anal  plates  two,  the  first  about  half  the  size 
of  the  sub-radials,  the  other  much  smaller,  and  botli  pen- 
tagonal. The  first  radials  Avider  than  high,  except  the  an- 
terior one,  which  is  narrower,  the  width  and  bight  being  in 
that  about  equal.  Arm  plates  thin  and  flat,  so  far  as  they  are 
shown  in  the  specimen,  there  being  from  two  to  four  above 
the  tirst  radials  on  each  ray.  Column  consisting  at  the  top  of 
very  thin,  circular  plates  firmly  anchylosed  together,  and 
very  gradually  decreasing  in  size  below  its  junction  with 
the  base. 

LocaUty  and  j>osition — Uppermost  beds  of  the  St.  Louis  Limestone; 
Eoseclare,  Hardin  county,  Illinois. 
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Suj;-GENT>s  SOAPHIOCEIXUS. 

SOAPHIOOKINUH    HUNTS\  ILL.E,    AVoitlieU   ]\Is. 

PI.  20,  Kg.  1. 

Body  small,  cup-shaped,  gently  swelling  from  tlie  base 
t«t  tlie  top  of  the  first  raclials.  Basal  plates  minute  and 
hidden  beneath  the  upper  joint  of  tlie  column.  8ub-radials 
rather  small,  about  as  wide  as  long,  and  hexagonal  so  far 
as  they  are  shown  in  the  specimen  under  examination. 
Pirst  radials  wider  than  high,  second  radials  higlier  than 
wide,  constricted  on  their  sides,  and  gradually  swelling  to 
the  base  of  the  acute  angle  at  their  smnmits,  where  they 
give  support  to  a  pair  of  arms  composed  of  wedge- formed 
pieces.  Some  of  the  arms  continue  single  to  their  extremi- 
ties, while  others  bifurcate  on  the  eighth  and  tenth  plates 
above  the  second  radials,  and  all  give  off  pinnules  from  their 
inner  margins. 

This  s[iL'cJ('.s  is  soinewliat  rlosely  allied  to  S.  <lvc(ibr(icliiutus,  of  Hall, 
but  difiois  c'.ss(?)Ltiall.y  in  the  bifurcation  of  the  armts. 

I'o.sitiim  and  locality — St.  Louis  Limestone  J  near  Huntsville,  Ala- 
bama. 

Sub-genus  ZEAOKK^US. 
Zeaokikus  AKiiOEEUS,   A\^orthen  Ms. 

PI.  20,  'Fig.  5. 

Body  small,  depressed  basin-shaped  below  tlie  top  of 
the  lirst  radials.  Base  deeply  concave,  concealing  the 
minute  basal  plates  in  the  cavity  occupied  by  the  columnar 
facet.  Sub-radials  about  as  wide  as  long,  four  hexagonal 
and  one  heptagonal,  the  one  on  the  anal  side  a  little  larger 
than  the  others,  and  supporting  on  its  upper  angle  an  anal 
]>ic((!  about  lialf  its  own  size,  above  which  are  two  more  of 
nearly  the  same  size,  and  all  pentagonal.  Pirst  radials 
wider  than  high,  slightly  beveled  on  their  uj)per  margins. 
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leaving  a  gaping  suture  between  them  and  the  second 
radials.  Second  radials  Avider  tlian  high,  excerpt  the  ante- 
rior one,  which  is  narrower,  and  is  succeeded  by  three 
more  short  sub-radials,  the  upper  one  of  Avhich  gives  off 
two  arms,  which  bifurcate  again  on  the  eiglith  phite  above. 
In  the  other  four  rays  the  arms  start  from  tlie  opposite 
sides  of  the  second  radials  and  bifurcate  first  on  the  sixth 
plate,  and  again  on  the  eighth  and  sixteenth  plates  above. 
Indications  of  rather  indistinct  nodes  are  to  be  seen  on  the 
plates  of  the  body,  as  well  as  on  the  lateral  sides  of  the 
arms.  The  upper  extremity  of  a  comparatively  large  ventral 
tube  is  to  be  seen  on  one  side  of  the  specimen,  the  diameter 
of  which  at  the  summit  is  about  equal  to  the  diameter  of 
the  body  at  the  top  of  the  first  radial  plates.  The  plates 
forming  the  summit  of  this  ventral  tube,  or  proboscis,  are 
produced  into  nodes  and  short  spines. 

Position  and  lovaVtty — St.  Louis  Limestone  1  uear  Huntsville,  Ala- 
bama. 

Zeaceestus  carinifekous,  Worthen  Ms. 

PI.  20,  rig.  4. 

Body  small,  depressed  basin-shaped,  or  about  three  times 
as  wide  as  high  to  the  top  of  the  first  radials;  base  concave 
and  hidden  by  the  column ;  subradials  about  as  wide  as 
high,  three  hexagonal  and  two  heptagonal;  first  radials 
short,  more  than  twice  as  wide  as  long,  with  a  shai-p  carina 
extending  quite  acioss  their  upper  margins,  and  joined  near 
the  middle  by  two  similar  ones  coming  up  from  the  lower 
margins  of  each  plate,  thus  dividing  the  .surface  of  each 
first  radial  piece  into  three  nearly  equal  triangular  spaces. 
Second  radials  about  two-thirds  as  long  as  wide,  and  orna- 
mented like  the  first  radials  with  a  carina  across  their  lower 
margins,  and  a  similar  one  extending  upward  in  the  center 
of  the  plate  nearly  to  the  acute  upper  angle.  First  and 
second  radials  pentagonal  as  far  as  can  be  seen.     Anal 
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plates  five  or  .six  determinable,  and  all  a]>parently  hexago- 
nal. Arms  romposed  of  a  single  series  of  wedge-formed 
pieces,  two  to  each  ray,  bifurcating  first  on  the  fourth  or 
sixth  piece,  and  again  on  the  eighth,  and  some  of  the 
branches  bifurcate  a  third  time  on  the  sixth  or  eiglith 
piece.  The  anterior  ray  bifurcates  only  once,  a])parently 
about  tlie  eightli  piece  above  the  second  radial. 

Some  indications  of  an  inflated  ventral  tube  maybe  seen, 
not  quite  as  long  as  the  arms,  the  apex  of  which  is  formed 
of  spiniferous  plates. 

Ijtiadiiy  <niil  posilioii — Same  as  tlie  last. 

This  siiccies  is  nearly  iclated  t(i  Z  intrrmrdiiis,  Ilall,  bnt  differs  in 
the  oruaiueutatiou  of  its  body  plates  aud  in  the  mode  of  bifurcation  of 
its  arms. 


Zeactjinus  ooMrACTiLis,  Worthen  ]\Es. 

PI.  21,  Kg.  5. 

Body  of  medium  size,  and  to  the  top  of  the  first  radial 
pieces  forming  a  nearly  flat  pentagonal  disc.  Base  a  little 
concave,  the  basal  ]iieces  partly  hidden  by  the  first  colum- 
nar joint.  Subradials  v(>ry  small,  pentagonal  and  hexago- 
nal, and  deeply  inserted  between  the  first  radials.  Eirst 
radial  pieces  comparatively  large,  nearly  twice  as  wide  as 
long,  four  hexagonal  and  one  pentagonal,  and  truncated 
entirely  across  their  upper  margins  for  the  reception  of  the 
scfond  radials.  Second  radial  pieces  nearly  as  large  as  the 
first,  and  all  Init  the  one  on  the  anterior  my  with  their  up- 
per angles  produced  into  a  prominent  ol)tuse  point,  or  node, 
against  and  partly  upon  which  the  third  radial  pieces  rest. 
Third  radials  on  four  of  the  rays  al)out  t^\'ice  as  Avide  as 
long,  and  two  to  eaeli  ray,  giving  origin  to  two  arms  com- 
posed of  very  thin,  flat,  nearly  circular  pieces,  of  which 
there  are  from  four  to  six  in  each  arm.  These  are  suc- 
ceeded by  a  thick  protuberant  axillary  piece  like  the  second 
radials,  (except  that  the  nodes  u[)on  these  point  oxitward 
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instead  of  vipward,)  upon  Avliicli  all  the  aims  bifurcate; 
again,  the  lower  ])ie('e  in  c^ach  bifurcation  l»cing  more  than 
twice  as  long  as  the  succeeding  ones.  The  third  radial  on 
the  anterior  ray  is  not  pr(»tnl)erant,  and  smaller  than  those; 
in  the  other  ravs,  supporting  four  thin  arm-plates,  abo\(! 
which  there  is  a  thick  protuberant  axillary  piece  upon 
which  the  ray  bifurcates  as  in  the  others.  Eirst  anal  piece 
rather  long  and  narrow,  hexagonal,  and  resting  upon  one 
of  the  small  basal  x>i«^'ees.  Second  anal,  as  far  as  can  be 
seen,  about  as  wide  as  long,  and  hexagonal.  Surface  of  all 
the  plates  finely  rugose. 

This  species  bears  some  reseinblanee  to  Cyath.  floreaJiK,  Yandell  and 
Shumard,  Coutrib;  to  the  Geol.  of  Ky.,  but  differs  in  the  flat  disc-like 
and  iientagoual  form  of  the  body,  as  well  as  in  the  form  and  anaiigc- 
ment  of  its  arms. 

LocaHty  and  pasitian — Gunib(.'iland  county,  Ky.  Lower  Carbonifer- 
ous. For  the  fine  specimen  from  whicli  the  fore.^oiiiu'  (lescrii)tion  was 
drawn  I  am  indebted  to  Prof.  E.  T.  ('u\,  now  State  C>eole)gist  of  In- 
diana. 

Genus  Dicpiocrixus,  Munster. 
DiciioCRiNUS  CORNIGERUS,  Shumard  ? 

PI.  20,  Mg.  6. 
Dichocrimis  cornigcrus,  Siu'MAKU.    Trans.  St.  Louis  Acad,  of  Soi.,  1860,  p.  72. 

This  form,  which  seems  to  be  identical  with  Shumard's  species  abo\  e 
cited,  was  found  in  the  upper  bed  of  the  St.  Louis  group  near  Eoseclare, 
Hardin  county,  111. 

GEifUS  GEA¥ATOORINUS. 
GRAiiirATOOREsrus  GLABER,  M.  and  ^Y. 

PI.  so,    Kg.  11. 
Oramatomnus  glaber,  Meek  and  Woethen.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  1869,  p.  91. 

Body  very  small,  pentagonal-subglobose,  being  some- 
what wider  than  long,  and  rather  broadly  truncated  below, 

—69 
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Avith  the  spaces  between  the  i-ather  prominent  pseudo-am- 
bnlacral  areas  almost  flat  near  the  middle,  and  more  or 
less  concave  below.  Base  abont  CAen  with  the  most  promi- 
nent part  of  the  lower  ends  of  the  radial  pieces,  nearly  flat, 
and  very  distinctly  pentai^onal,  or  almost  pentajietalons  in 
outline.  Kadial  pieces  forming  about  three-fourths  the 
actual  hight  of  the  body,  abruptly  incurved  below  to  con- 
nect with  the  base,  and  all  diyided  quite  to  the  lower  side 
of  the  body  by  the  pseudo-ainbulacral  areas.  Interradial 
pieces  of  moderate  size,  or  about  one-third  as  long  as  the 
body,  measuring  over  the  curve  of  the  sides  from  their 
upper  ends  to  the  base;  triangular  in  form  and  nearly  as 
wide  as  long,  all  strongly  incurved  al>ove;  anal  piece  shorter 
than  the  intcrradials  below  the  anal  opening.  Pseudo-am- 
buhuval  areas  rattier  narrow,  tapering  slightly  from  above, 
and  nearly  as  convex  as  the  margins  of  the  radials  on  each 
side.  Pore  pieces  alxuit  twenty-five  to  thirty  on  each  side 
of  the  mesial  furrow  of  each  area;  supplementary  pore 
pieces  rinkuown;  lancet  pieces  apparently  not  sho^yiug  ex- 
ternally. Summit  depressed  in  the  middle;  central  and 
anal  openings  comparatiA  ely  rather  large  ;  so-called  ovarian 
pores  of  moderate  size,  situated  one  on  each  side  of  the 
inner  end  of  each  interradial  piece,  and  of  course  two 
others  as  usual  opening  into  the  anal  aperture. 

Surface  a])parently  quite  smooth,  even  as  seen  under  a 
magnifier,  but  i)robably  when  entirely  un^yorn  marked  by 
microscopic  lougitudinal  stria\ 

Hii^ht  of  one  of  the  largest  s[)cciineus,  0.21  inch  ;  breadth, 
0.2.3  inch;  breadth  of  pseudo-aml)ulacral  areas,  0.04  inch ; 
do.  of  spaces  betAveeu  the  same,  at  the  widest  part,  0.13  inch. 

This  little  siiecies  !«  so  Aery  cleisrly  distiuct  troin  all  others  known  to 
lis  that  it  is  mjiieeessaiy  to  eoinpare  it  \\ith  any  of  those  yet  described. 
Its  most  cliaracteristie  featnres  are  its  small  size,  smooth  snrl'ace,  flat 
space  between  tlie  psendo-ambnlaeral  areas,  and  nearly  even  pentape- 
talous  base. 

^Ve  ha-ye  lieh.)re  us  nine  specimens,  of  vai-ious  sizes,  all  aj^'reeiny  in 
the  cliaractcrs  gi\en  cxe(/ptiiiy'  one,  which,  from  abnormal  development. 
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lias  only  fouf  pseudo-ambulacnil  areais.  As  this  a.^-rees  witli  tliw  others, 
however,  exa.i:tly,  in  all  its  specilio  cliaraoters,  it  is  exideiitly  a  mon- 
strosity of  the  same  species,  proiliiceil  by  the  iiou-developineiit  of  oiii! 
of  the  radial  pieces,  by  which  meaus  two  of  the  pseudo-ambulacral 
fiehls  are,  as  it  were,  welded  together,  to  form  one  lavger  than  any  of 
the  other  three. 

Locality  and  position — St.  Lonis  division  of  the  Lower  Carboniferous 
series,  iu  Uardiu  county,  Illiuois. 


MOLLUSCA. 

LAMELLIBRANCHIATA. 

Ltthophaga?  pertbnuis,  M.  and  W. 

PI.  22,  Fig.  1. 
lAthophMga  ?  pertenuis,  Meek  and  Woethen,  1865.     Proceed.  A.cad.  Nat.  Soi.,  Phila.,  p.  245. 

Shell  slender,  elongated,  narrowing  anteriorly,  ex- 
tremely tliin,  moderatelj^  conyex  in  tlie  central  and  ante- 
rior regions,  more  compressed  and  cnneate  behind;  pos- 
terior margin  narrowlj^  rounded  in  outline;  anterior  margin 
extremely  sliort  and  very  narrowly  rounded;. basal  margin 
straight  along  the  middle  and  curved  up  gradually  towards 
the  extremities ;  hinge  line  straight,  not  exactly  parallel  to 
the  base,  and  appareutlj^  about  half  as  long  as  the  shell, 
passing  imperceptibly  into  the  posterior  dorsal  margin. 
Beaks  almost  terminal,  very  oblique,  and  nearly  obsolete. 
Surface  smooth,  or  with  only  faint  traces  of  fine,  concen- 
tric striae,  and  very  obscure,  undefined,  concentric  undula- 
tions. 

Length,  1.73  inch;  hight,  0.62  inch;  convexity,  0.50  inch. 

This  species  has  nearly  the  form  and  general  appearance  of  that 
which  we  have  with  doubt  referred  to  Lithophaga 'i  (Modiola)  lingualis, 
of  PhiUips,  from  the  Keokuk  Limestone,  but  may  be  distinguished  by 
its  smooth  surface,  which  never  shows  the  distinct  thread-like  concen- 
tric striiB  and  regular  wrinkles  of  that  shell.  As  we  know  nothing  of 
the  hinge  and  interior  of  these  species,  we  merely  place  them  provision- 
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ally  in  the  geiins  LithojtlKU/a,  from  the  similarity  of  the  cxterDal  cliaiac- 
tt'is  to  sdine  of  tb(i  recent  species  ot  that  i;enns. 

Lomlitij    and  posiUini — A\'arsa\\',   lUiimis;   AVarsaw   division   of   the 
Lower  Carboniferous  seiies. 


Genus  MTALII^A. 
My.vlina  St.  Ludovioi,  Wortlan  Mk. 

PI.  22,  Hg.  3. 

Shell  below  the  medium  size,  snb-qnadrate,  ol)lique; 
loiititli  alxtiit  once  and  a  half  tlie  widtli;  liinge  straight, 
and  ecinaling  the  greatest  Avidtli  of  the  shell  below;  liasal 
margin  regularly  rounded;  beak  of  the  left  valye  pointed, 
and  curving  oldiquely  forward.  Surface  marked  by  regu- 
lar concentric  laminae  from  the  beak  to  the  ))asal  margin, 
the  distance  betAveen  them  gradually  increasing  from  the 
beak  downward. 

This  s])e<aes  may  he  I'cadily  (listiugnislieil  from  any  other  known  to 
ns  in  the  Lower  ('arlMuiiferous  Limestones,  by  the  strong  concentric 
lamina.'  upon  its  surface. 

Fositian  and  Iiwality — St.  Louis  Limestone;  Alton,  Illinois,  and  St. 
Louis,  Missouri. 

GENrs  CH.13X0MTA,  jM.  and  H. 
CuJiN<iitYA  ?  i;]io.'\iBOii>EA,  M.  and  ^V. 

PI.  23,  Tin.  4. 
Chicii'iiiuja  1  rhnmh"idea,  Meek  and  Worthed,  isn.5.    Procred  Acid.  Nnt.  Sci,  Phflii.,  p.  350. 

Shell  rather  small,  short,  moderately  conAcx;  outline 
rhonil)ic,  as  seen  in  a  side  AicAy;  basal  and  dorsal  margins 
nearty  straight  and  parallel,  the  former  very  abruptly  curv- 
ed upAvards  behind,  and  more  gradually  in  front;  anterior 
side  very  short  and  ti'uncated,  or  a  little  rounded;  poste- 
rior side  distinctly  truncated  (obliquely)  nearly  the  entire 
breadth  or  hight  of  the  vah^es,  gaping  but  not  dilated; 
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dov.sal  margin  less  tliau  tlic  entire  lenntli  of  the  shell,  and 
iiitleeted  so  as  to  form  a  narrow  Lut  well  deiincid  escutcli- 
eoii,  or  false  area.  3_ieaks  narrow,  or  compreHscd  anfero- 
posteriorly,  rather  pointed,  prominent  and  incurved,  near- 
ly terminal,  or  placed  directly  over  the  anterior  margin. 
Umbonal  slopes  oblique,  very  prominent  near  the  beaks, 
but  less  so  along  the  central  and  posterior  ventral  region; 
anterior  and  ventral  regions  abruptly  cuneate,  with  a  very 
faint,  undefined  impression  extending  from  the  beaks  ob- 
li([uely  backward  toward  the  middle  of  the  base,  just  in 
front  of  the  umbonal  prominence.  Surface  ornamented 
with  small,  regular,  concentric  undulations,  with  appar- 
ently very  faint  indications  of  Aery  small,  radiating  strife. 

Length,  1.17  inches;  hight  from  ventral  to  cardinal  mar- 
gin, 0.80  inch;  do.  to  summit  of  beaks,  0.90  inch;  con- 
vexity, 0.65  iaich;  gap  of  valves  behind,  0.25  inch. 

Altliough  tliis  species  seoDis  to  agree  in  most  of  its  known  cliaiacters 
with  the  types  upon  which  the  genus  Chcenomya  was  established,  it 
ditters  in  being  a  proportionally  shorter,  less  widely  gai)iug  shell,  while 
its  beaks  are  more  prominent  and  oblicpie.  As  we  know  nothing  of  its 
hinge  or  interior,  or  of  its  finer  surface  markings,  it  was  onlj'  provision- 
ally that  we  at  first  placed  it  in  the  genus  ('lucinnin/a,  and  tliat  we  now 
leave  it  there.  Possibly,  Ave  should  call  it  Allorinima  rhomboidaUs,  or 
tSc(Jf/iv  iclia  rhom  bo  ula  Ih. 

LoraUty  and  position — St.  Louis  Limestone,  of  the  Lower  Carbonifer- 
ous series ;  near  Alton,  Illinois. 


PTEROPODA. 
Genus  C0:^ULAEIA. 

OONULAKIA   MlSS0UEIE2?SIS,    SAValloAV  ? 

PI.  23,  Fig.  5. 
Ciiiudaria  llis.tmiriensis,  Swallow,  1860.    Trans.  St.  Louis  Acad.  Sci.,  Vol.1,  p.  C37. 

Shell  attaining  a  large  size,  presenting  the  usual 
elongated,  four-sided,  pyramidal  form,  two  of  the  opposite 
sides  being  wider  than  the  others,  Avith  their  lateral  mar- 
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gins  diverging  towards  the  aperture  at  an  angle  of  about 
oiglitecn  degrees,  Avliile  those  of  the  narr(»wer  sides  diverge 
at  an  angle  of  about  tAvelve  or  fifteen  degrees;  transverse 
section  (in  a  distorted  specimen)  rhombic;  angles  at  the 
four  corners  rather  deeply  furrowed;  sides  without  a  dis- 
tinct mesial  furrow.  Surface  marked  by  comparatively 
strong,  rather  prominent,  apparently  smooth,  sliarp,  trans- 
verse costa%  aliont  half  as.  wide  as  the  rounded  furrows 
between;  in  passing  across  the  sides  these  curve  more  or 
h'ss  upwards  toward  the  aperture,  and  are  often  interrupted 
and  alternating  in  the  middle;  costa'  and  spaces  between, 
so  far  as  can  be  seen,  without  crenulations. 

Length  of  a  specimen  incomplete  at  both  extremities, 
CIO  inches;  breadth  of  one  of  the  wider  sides  at  smaller 
end,  0.52  inch;  do.  of  same  at  larger  end,  l.SS  inches; 
breadth  of  narrow  sides  at  smaller  end,  about  0.50  inch; 
do.  of  same  at  larger  end,  about  1.30  inches. 

Lidiii  a  coujparison  with  a  tracing  made  from  Prof.  S^Y ALLOWS  type 
of  Lis  (\  MiKfionricHuLs,  we  are  led  to  regard  tliis  as  lus  speeiew,  though, 
as  his  si»eeiiJien  is  rather  imperfeet,  it  is  i^ossible  some  speeific  difler- 
erici\s  might  be  oliser^able,  if  we  coidd  compare  good  speciiiu'iis.  Tlie 
rhombic  form  in  both  examples  is  douljtless  due  to  oblique  pressure, 
which  has  probably  imijarted  the  cariuated  character  to  tlie  acute 
lateral  edges  uieutioned  by  Prof.  HwALLOW. 

The  s])ecies  is  most  remarkable  for  its  coarse,  rather  distant,  aud 
ap])areutly  smooth  transverse  costte  and  large  size. 

Locality  and  patiitiim — Prof.  Swallow's  typical  specimen  was  obtain- 
ed ii'om  sonje  <jf  the  (  upper?)  members  of  Lower  Carboniferous  Lime- 
stones of  Cooper  county,  ^Missouri.  The  specimen  from  which  our 
Jlgiires  and  description  wen.'  [)repared  was  found  in  the  A\'arsaw 
di\  isiou  of  the  Low  er  Carboniferous  Limestone  series,  at  Warsaw, 
Illiu(jis. 
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CEPHALOPODA. 

(iENUS  NAUTILUS. 

IS^ALTiLus  (Teimnocheilus)  Ooxanus,  M.  and  W. 

PI.  23,  Fig.  1. 
Xautilus  (Tcnni'iclieilus)   Coiauus,  Meek  aud  "Wokthbn,  1869.    Proceed.  Acad.  ¥at.  Sci.,  Pliila. 

Shell,  rather  small,  sub-discoid,  broadly  rounded,  or  de- 
pressed convex  over  tbe  periphery;  umbilicus  wide,  rather 
deep,  perforated,  and  showing' more  than  three-fourths  of  the 
dorso-ventral  diameter  of  each  inner  tui-n ;  volutions  about 
two  and  a  half  to  three,  very  slightly  concave  along  the 
dorsal  or  inner  side  for  the  reception  of  the  peripherj-  of 
each  succeeding  turn  within,  more  or  less  narrowly  rounded 
(sub-angular  in  young  specimens),  and  ornamented  by 
about  fifteen  small  nodes  around  the  middle  of  each  side, 
from  which  point  the  inner  side  rounds  very  abruptly  into 
the  umbilicus;  septa  separated  on  the  outer  or  central  side 
by  spaces  one-fifth  to  one-sixth  the  transverse  diameter  of 
the  volutions,  at  the  point  of  measurement,  arching  slightly 
backward  in  crossing  the  periphery;  l)ody  chamber  com- 
posing aboiit  half  of  the  outer  volution;  siphunclo  small, 
and  situated  sub-centrally,  or  somewhat  nearer  the  outer 
or  ventral  side;  aperture  transversely  oval.  Surface  orna- 
mented with  distinct,  regular,  longitudinal,  raised  lines,  or 
small,  revolving  costfe,  narroAver  than  the  rounded  furrows 
between,  those  along  the  middle  of  the  ventral  or  outer  side 
being  smaller  and  more  crowded  than  those  toward  the 
lateral  regions;  crossing  all  these  are  numerous  very  fine, 
crowded  stria?  of  growth,  ^vhich  curve  strongly  backA\'ard 
in  passing  over  the  periphery,  parallel  to  the  margins  of 
the  very  profound  sinus  in  the  lip  on  the  ventral  side.* 

Greatest  diameter  of  a  mature   sitccimen,  2.23  inches; 


*  This  would  1)6  the  dorsal  sidu,  according  to  the  Domeiichiture  most  i^eitoTiilly  iiwcd. 
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tliickness,  or  transverse  diameter,  aboiit  4  iucli;  dorso-ven- 
tral  diameter  of  last  turn,  near  the  aperture,  0.86  incli. 

Among  the  speciuieus  hefDie  us,  there  aie  two  forms  that  may  pos- 
siblj'  beh)ug  t<i  distinct  species.  One  of  tliese,  vrhieh  ^ye  consider  the 
typical  form  of  tlie  s[iecies  liere  described,  has  tlie  jieripliery  very 
depressed  convex,  while  in  the  other  it  is  distinctly  more  convex,  or 
rounded.  As  they  agree,  however,  apparently  almost  exactly  in  all 
other  known  characters,  and  both  forms  seem  to  vaiy  somewhat  in  the 
convexity  of  the  periphery,  we  are  inclined  to  view  them  as  merely 
varieties,  or  probably  the  diflereut  sexes  of  one  species.  In  the  more 
convex  form,  the  lateral  nodes  seem  to  be  generally  a  little  more  inclined 
to  beciime  slightly  elongated  in  the  direction  of  the  transverse  diameter 
of  the  whorls,  though  this  character  appears  not  to  be  entirely  constant. 
In  both  forms  the  longitudinal,  or  re\  olviiig  surface  ridges  and  furrows, 
become  nearly  or  quite  obsolete  toward  the  aperture  on  the  body  whorl. 

Liteinal  casts  of  this  species  seem  to  be  almost  exactly  like  si)eci- 
mcns  figured  by  European  authorities  under  \\\&\\\\\\w  X.  tnhvrauluiux^ 
Sowerby.  As  that  species,  however,  attains  a  much  larger  size,  and 
has,  according  to  Prof.  IMcCov's  descrii)tion,  a  very  large  siphnnole, 
while  none  of  tlu'  figures  or  descriptions  of  it  we  have  seen  either  show  or 
jnention  the  distinct  longitudinal,  or  revolving  c(_>sta',  so  well  defined  on 
the  surface  of  our  shell,  we  can  entertain  no  doubt  in  regard  to  its  being 
clearly  distinct.  It  is  true,  the  figures  of  A.  tiiJicrculatus  alluded  to  all 
represeid  only  internal  casts,  while  the  longitudinal  markings  seen  on 
our  shell  are  not  indicated  on  casts  of  its  interior ;  but  it  is  scarcely  pos- 
sible that  such  markings  should  ue\'er  have  been  observed,  as  imjires- 
sions  in  the  matrix,  if  not  otherwise,  had  they  existed  in  A.  tiihcrvuhttuH. 

The  specific  name  of  this  shell  was  given  in  honor  of  Prof.  E.  T.  Cox, 
the  State  Geologist  of  Indiana. 

Localiti/  and  position — A\'aterloo,  Illinois,  and  Greencastle,  Indiana ; 
from  the  St.  Louis  division  of  the  Lower  Carboniferous. 


Kautilus  (Solenocheilus)  collectus,  M.  and  W. 

Pr  23,  FiR.  3  and  4. 
Kanlilus  (SoUiwclirihix)  culhctns,  Mbek  imcl  Wohthen.    Prooeeil.  Acad.  Nat.  Sci.,  Phila.,  ISTO,  p.  48. 

Shell  thin,  attaining  a  moderate  size,  sliglitly  com- 
pressed or  subglohose  in  general  form;  umbilicus  rather 
small,  but  dee}),  perforated,  and  x>i'Ovided  with  very  abrupt 
walls,  particuhirl y  near  the  aperture.     Volutions  about  one 
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and  a  half,  increasing  rapidly  in  size,  and  a  little  wider 
transversely  than  their  dorso-Acntral  diameter;  moderately 
embracing,  with  a  siil)(j[nadrangular  section,  the  angles 
being  ronnded,  and  the  lateral  and  outer  or  ventral  surfaces 
more  or  less  flattened.  Septa  moderately  concave,  distant 
about  one-fourth  the  transverse  diameter  of  the  volutions 
at  the  point  of  measurement,  and  showing  a  slight  back- 
ward curve  in  crossing  the  sides  and  periphery;  aperture 
large,  and,  as  near  as  can  be  determined  from  the  speci- 
mens, with  a  subquadrangular  or  subcircular  outline,  more 
or  less  sinuous  on  the  inner  side  for  the  reception  of  the 
small  inner  turn;  siphuncle  small.  Surface  smooth,  or 
only  showing  small  lines  of  growth. 

Greatest  diameter  of  a  small  specimen,  with  body  cham- 
ber broken  away,  1.70  inch;  transverse  diameter  of  same, 
about  1.25  inch. 

As  iu  other  species  of  this  group,  the  small  siphuncle  is  so  very  nearly 
iu  contact  with  the  outer  side  that  iu  casts  where  the  shell  is  removed 
it  ofteu  gives  the  appearance  of  a  very  narrow,  deep  lobe  along  the 
middle  of  that  side.  It  is  easy  to  see,  howcN'er,  that  this  appearance 
is  merely  produced  by  the  breaking  away  of  a  thin  part  of  the  matrix 
between  the  siphuncle  and  the  outer  shell.  None  of  our  specimens  are 
iu  a  condition  to  show  the  margins  of  the  lip,  but  some  of  them  show 
very  clearly  the  commencement  of  the  protuberance  or  pinching  up  of 
the  margin  on  each  side  near  the  umbilicus,  evidently  terminating  at 
the  aperture  in  the  usual  spout-like  auricles.  The  lines  of  growth 
also  show  the  same  by  the  flexures  on  each  side. 

Specifically  this  shell  is  probably  most  nearly  allied  to  our  Hi.  (Soleno- 
cheilnnj  Leidyi,  from  the  Keokuk  division  of  the  Lower  Carbouiferous, 
though  it  differs  in  having  more  rapidly  expanding  and  subquadrangn- 
lar  whorls,  which  are  also  slightly  embracing  at  the  aperture,  instead 
of  being  merely  in  contact.  Its  volutions,  however,  are  much  less  rap- 
idly expanding  than  in  our  If.  {Sol.J  capax,  or  in  H.  Hpriiujeri.,  of  White 
and  St.  John,  as  well  as  different  from  both  in  their  subquadrangular 
form. 

Locality  and  position.^St.  Louis  division  of  the  Lower  Carboniferous 
series,  Greencastle,  Indiana,  aud  near  Waterloo,  Monroe  county,  111. 
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ECHINODERMATA. 
Gexus  POTEEIOCKIXITES. 

L*(  )'IEKI00B,INITES   BlSSEJLLl,  WultllOl  M.S. 

PI.  21,  Fig.  4. 

Body  of  lucdimii  size,  obconical,  or  tapering  rcgularl\ 
from  tlie  ariu  has's  to  its  connection  witli  the  column,  com- 
pt)scd  of  sniootii,  sliglitly  ronnded  plates,  Avitli  well  defined 
sutnres.  Base  small,  truncate  beloAN',  gradually  widening 
upwards,  and  com}»osed  of  nearl}'  equal  pentagonal  pieces 
about  as  A\'ide  as  liigh;  columnar  facet  witli  a  slight  mar- 
ginal rim,  and  pentagonal  in  outline.  Subradial  plates 
nearly  ecjual  in  size,  tlie  two  on  the  anal  side  slightly 
lai'ger  than  the  others  and  heptagonal,  the  other  three  hex- 
agonal. Eirst  radials,  four  wider  than  high,  and  pentago- 
nal, the  right  hand  one  on  the  anal  side  higher  than  wide, 
and  hexagonal.  Anal  pieces  four  or  more,  the  first  three 
a))ont  half  the  size  of  the  first  radials,  one  pentagonal  and 
two  hexagonal,  the  others  smaller  and  hexagonal.  Second 
radials  not  well  shown,  hut  apparently  aljout  as  high  as 
the  first.  Arms  composed  near  their  base  of  rather  thick 
Avedge-shaped  pieces,  which  gradually  become  flat  and 
thinner  ab(»Ye.  Column  composed  of  rather  thin  set;nients 
near  the  base,  which  gradually  l)econie  alternately  thicker 
beloAV. 
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Dedicated  to  the  iiicuioiy  of  tlic  late  Gov.  Wm.  II.  IUssk.ll,  as  a 
slight  triliuto,  of  n'spcct  for  his  iiiiii\it'cst  interest  iii  tlie,  snce.ess  of  tlie 
geolot;ical  survey  and  the  general  advaneenieut  of  science. 

Localitji  and  jxixifioii — Cliesler  division  of  the  Lower  ('arhoniferous, 
Chester,  Illinois. 


Sdp.-genis  ZEAOlllNUS. 
Zeaorikus?  armiger,  M.  and  AV- 

VI.  21,  I'i^.  3. 
Zeacrinus?  annige>\  Mebk  and  Worthkn,  18*.o.    Procecil.  Acad  Nat.  Sci.,  Phila.,  p. '27. 

Body  small  and  depressed,  or  nearly  basin-shaped,  but 
with  the  nnder  side  rounded,  and  concave  in  the  middle. 
Base  Ycry  small,  and  nearly  or  quite  liidden  in  ihe  concavity 
of  the  under  side.  Sub-radial  pieces  comparatively  large, 
and  curving  under  below,  but  not  tumid  or  convex;  three 
with  a  general  pentagonal  outline,  but  probably  having  a 
sixth  obtuse  angle  at  the  middle  of  each  below;  the  otlier 
two  on  the  anal  side  presenting  a  general  hexagonal  form, 
but  truncated  by  the  ana)  j)ieces  in  such  a  manner  as  to 
present  a  heptagonal  form,  exclusive  of  the  very  obtuse 
angle  probably  existing  at  the  middle  of  the  under  side  of 
each.  First  radial  pieces  twice  as  wide  as  high,  pentagonal 
in  form,  and  truncated  across  their  entire  breadth.  Second 
radials  as  high  as  wide,  each  bearing  two  arms  on  their 
superior  sloping  sides,  and  developed  into  a  long,  slender, 
rounded,  mucronate  spine,  which  is  directed  nearly  hori- 
zontally outward.  Anal  pieces  small,  and  arranged  in  a 
double  alternating  series,  the  first  or  lowest  piece  being 
somewhat  cuneiform  and  wedged  obliquely  down  between 
one  of  the  sub-radials  and  the  under  side  of  the  first  radial 
on  the  left,  so  as  to  touch,  by  a  very  short  side,  the  next 
sub-radial  on  the  left;  second  anal  piece  resting  on  the  short 
truncated  summit  of  one  of  the  heptagonal  subradials,  and 
connecting  on  the  right  with  one  of  the  first  radial  pieces, 
and  on  the  left  with  one  of  the  upj)er  sides  of  the  first  anal 
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pic<f,  and  aiintlicr  piece  restinjjj-  on  tlie  latter.  Ahove  tlie,s(\ 
others  continue  iij)  to  connect  Avith  the  Ijase  of  the  ventral 
extension  of  the  body.  ^Vrnis  unknown.  Surface  smooth. 
Sutures  not  impressed. 

Breadth  of  body,  0.39  inch;  hight  of  same  to  top  of  first 
radial,  0.17  inch;  length  of  spines  formed  liy  the  extension 
of  the  second  radial,  0.40  inch. 

lu  the  peculiarity  of  liavini;  it.s  set-oud  radial  piece's  developed  into 
lou.u,  slender  spiues,  this  species  aj^rees  \\itli  Zeacriniis  f  iiiiicrospinus, 
McClie.sney,  from  the  upjter  Coal  ^leasiucs,  and  may  l)e  rcj;arded  as  a 
reiiresentative  form  of  tliat  cnrioiis  Coal  .Measure  species,  in  the  upper 
part  iif  the  Lower  Carboniferous.  It  differs,  however,  from  that  s|iecics 
specifically,  not  only  in  heini;  much  smaller  and  more  delicate,  but  in 
ha\  inj;  its  sub-radial  pieces  much  shorter  in  proportion  to  their  breadth, 
and  distinctly  less  pjoduced  and  pointed  at  the  ends.  Its  anal  jiieces 
are  also  very  differently  arran.ucd,  the  first  or  lower  one  being-  wedged 
down  obliquely  under  the  first  radial  on  the  left  instead  of  under  that 
on  the  liijht  of  tlie  anal  scries,  as  in  Z.  mucros^iiniis.  It  is  tire  first 
American  s]iccies  of  the  CyatluKrinUlw  we  have  ever  seen  with  this 
reversed  arrangement  of  the  anal  series,  though  Prof.  ]\[(;C()V  has  rep- 
resented a  similar  arrangement  of  these  parts,  in  an  aualagous  form, 
from  the  Carboniferous  rocks  of  Scotland.  Until  the  arms  of  this 
criuoid  can  be  seen,  it  is  not  possible  to  determine  whether  or  not  it 
belongs  to  the  genus  Zcdcrinux. 

Ijiiadity  and  positiou — i'ope  county,  Illinois;  Chester  division  of  the 
Lower  Carboniferous  series. 


Zeaceinus  sub-tumidus,  Worthen  Ms. 

PI.  -Jl.  Kg.  1. 

Body  dei)ressed  basin-shaped,  about  twice  as  wide  as 
high,  and  composed  of  thick,  massive  plates.  Base  deeply 
imjiressed  for  the  reception  of  the  c(dnmn,  which  appar- 
ently nearly  filled  the  basal  concavity,  concealing  the  small 
basal  pieces.  Sub-i-adials  massi\e,  strongly  protuberant, 
about  as  a\  idc  as  long,  and  curving  inward  at  their  lower 
extremities,  to  form  the  basal  concavity,  three  hexagonal 
and  two  on  the  anal  side  heptagonal.     J?irst  radials  about 
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once  and  a  half  as  wide  as  liigli,  all  ix'iitaiional,  convex, 
bnt  not  protiiberant.  First  anal  piec(^  about  once  and  a 
half  as  long  as  wide,  pentagonal  and  protuberant.  Second 
and  third  anal  pieces  smaller  than  the  first,  hexagonal  and 
pentagonal,  and  both  strongly  convex.  Surfiices  of  all  the 
plates  without  ornamentation.  Arms  and  column  un- 
known. 

Locality  and  position — Oliestcr  division  of  the  Lovrer  Carboniferous 
series  ;  Bay  City,  Pope  county,  Illinois. 

Zeaceinus  for]mosus,  Worthen  Ms. 

PI.  21,  Fig,  2. 

Body  of  medium  size,  depressed  basin  shaped,  and  a 
little  more  than  twice  as  wide  as  high.  Base  small,  and 
impressed  for  the  reception  of  the  column ;  the  first  column 
joint  covering  about  one  half  the  length  of  the  small  basal 
pieces.  Sub-radials  about  as  wide  as  long,  three  hexagonal 
and  two  heptagonal;  all  curving  inward  at  their  lower  ex- 
tremities, to  form  the  concavity  of  the  base.  First  radials 
about  once  and  a  half  as  wide  as  long,  all  pentagonal  except 
the  one  on  the  right  of  the  first  anal  piece,  which  appears 
to  have  but  four  angles,  and,  with  the  first  anal  curves 
abruptly  inward  on  its  upper  margin.  Second  radials  pen- 
tagonal, nearly  as  long  as  the  first,  and  on  three  of  the 
rays  seen  give  origin  on  their  upper  sloping  angles  to  two 
arm  pieces  in  each  ray.  Surface  of  all  the  plates  finely 
granulose  and  convex,  but  not  protuberant. 

Locality  and  position. — Chester  division  of  the  Lower  Carboniferous 
series ,  Chester,  Illinois. 
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Sin-GEXUS  SOAPHIOORIXUS. 

ScAPniocKiNTT.s  Bayknsis,  M.  and  W. 

PI.  20,   Fi^r.  2. 

PoUrlocr tints  (Sraphinrritius-)  Bani'ii.^is,  Mi'A'.K.  and  \\'<tR-|  hkn,  IhhS.     I'luct-rd.  Af;ni   Nat.  Sci.,  Pliila., 
p.  157. 

Body  of  medinni  size,  vatlier  depressed  olx-ouic  below 
the  top  of  the  tivst  radials.  Base  aliout  twice  as  wide  as 
high,  expanding  directly  from  the  head  of  the  column  on 
a  line  Avith  the  snhi'adial  and  first  radial  pieces.  Basal 
pieces  moderately  developed,  Avider  than  long,  pentagonal, 
and  shoAving  the  Avhole  surface  of  each  in  a  side  A'ieAV. 
Subradials  about  three  times  as  large  as  the  basal  pieces, 
sonieAvhat  A\ider  than  long,  three  hexagonal,  and  tAvo  on 
tlie  anal  side  apparently  heptagonal,  the  angle  at  the  mid- 
dle of  the  under  side  l»eing  Aery  obtuse.  First  radial  pieces 
A\'ider,  and  a  little  shorter,  than  the  subradials,  all  pen- 
tagonal, apparently  all  ti'ansversely  truncated  their  entire 
breadth  aboAe.  Second  radials  of  nearly  the  same  size  as 
the  first,  and  like  them  jxutagonal,  but  liaA'ing  the  middle 
angle  aboAe,  and  more  salient,  Avhile  the  two  superior 
sloping  sides  each  supports  an  arm,  thus  giving  origin  to 
tAVo  arms  to  eacli  ray,  so  fiir  as  seen,  all  of  AA'hich  are  nearly 
in  contact  all  around  below,  excepting  on  the  anal  side. 

Mrst  anal  pierce  smaller  than  the  subradials,  hexagonal 
in  form,  and  resting  l)etween  the  n])pcr  sloping  sides  of 
tAVO  of  the  subradials,  Avith  its  upper  right  edg(^  supporting 
one  side  of  one  of  the  first  radials,  and  its  left  connecting 
api)arently  AAdth  a  second  anal  piece,  the  form  of  AAiiich 
cannot  be  made  out  in  tlie  specimens  seen.  In  the  third 
range  one  piece  evidently  rested  upon  the  upper  truncated 
edge  of  the  first  anal  ])iece,  but  its  form  and  connection 
Avith  the  other  pieces  on  tlie  left  have  not  been  determined. 

jVrms  long,  and,  as  far  as  kn()\vn,  apparently  simple 
after  the  iirst  di\  ision  of  each   rav   on   the  second   radial 
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pk'cc ;  ciK'h  composed  ot"  a  single  seiics  of  wcdgosluipcd 
piccH\s,  iilt(u-iiatclv  loiigcn- and  shorter  on  opposite  sid«^s,  but 
not  protuberant  on  citlier  side;tIios(^  near  the  lower  part 
about  as  long  on  tlie  longer  side  as  tlieir  l)readtli.  Tenta- 
cles numerous,  ratlicr  stout,  and  composed  of  joints  three 
or  four  times  as  long  as  wide,  and  not  sa\  ollen  or  dilated 
at  the  ends. 

Columu  round,  of  moderate  thickness  near  the  base, 
where  it  is  composed  of  alternately  thicker  and  thinner 
pieces.  Surface  apparently  smooth.  Sutures  bet^veen  the 
first  and  second  radial  pieces  distinctly  gaping,  Avhen  the 
arms  are  folded  together. 

Hight  of  body  to  toj)  of  the  first  radial  pieces,  0.25  incli; 
breadth  of  do.,  O.iS  inch;  length  of  arms  above  the  second 
radials,  at  least  1.90  inches,  and  probably  more ;  diameter 
of  column  at  its  connection  with  the  base,  0.13  inch. 

This  species  seems  to  be  closely  relatcil  to  A',  ilcciihniehiiitvs,  Hall, 
(Iowa  Ecport,  Vol.  I.  Part  II,  p.  OT'.t,  pi.  \xv,  flg.  1,)  but  it  is  larger  and 
more  robust,  aud  its  second  radial  picci's  differ  materially  in  form,  in 
being  nearly  or  quite  twice  as  wide  as  long,  instead  of  "  nearly  once 
and  a  half  as  long  as  wide."  Its  body  is  also  much  more  rapidly  ex- 
panding u]twards,  and  its  basal  i)i('ces  proportional ly  about  twice  as 
large  as  those  of  8.  decahiichUiiiin.  Other  corresponding  diftereiices 
would  doubtless  also  be  apparent  ou  comi)aiing  specimens  of  each 
showing  all  the  parts. 

LovaJity  and  position — Bay  City,  Pope  county,  lUiuois.  Chester  di- 
vision of  the  Lower  Carboniferous  series. 


SoAPHioOBiNUS  Kandolphbnsis,  Worthen  Ms. 

PI.  21,  rig.  14. 

Body  rather  small,  depressed-obconical  below  the  second 
radial  pieces,  rapidly  expanding  from  the  base ;  plates  rather 
thin,  their  sirrfaces  covered  with  flattened  granules.  Base 
short,  scarcely  one-fourth  as  high  as  wide,  columnar  facet 
covering  more  than  half  its  entire  width.  Sul»radials 
nearly  equal  in  size,  four  pentagonal,  and  one  hexagonal, 
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as  Avt'll  as  can  be  seen  from  tlie  crusbed  condition  of  tlie 
sp<'cimcii.  Pirst  vadials  Lirger  tban  tbc  snbradials,  wider 
tban  bigb,  except  tbe  one  on  tlie  rigbt  of  tbe  anal  jibites, 
Avliicb  is  smaller  and  nearly  (|uadraii!j,'nlar  in  outline,  tbe 
otbers  are  penta,i;onal.  Second  radials  a  little  bigber  tlian 
wide,  constricted  about  tbeir  niiddk',  and  produced  into  a 
salient  angb*  above.  Arms  tAvo  to  eacb  ray,  as  far  as  can 
be  seen  in  tbe  specimen  before  us,  composed  of  alternating 
A\cdgc-sliaped  pieces,  baA'ing  tbeir  tbickest  margins  pro- 
duced into  little  arodes.  Tbe  arms  bifurcate  on  tbe  tentli 
or  twelftb  plate  above  tbe  second  radials,  continuing  tbenee 
single  to  tbeir  extremities.  Pinnulse  are  tbrown  otf'  from 
tbe  inner  side  of  tbe  arms  on  alternate  plates,  com})osed  of 
long  slender  joints. 

Locajlti/  and  p(inition^(J]iestev  di.svision  of  the  Lower  Carbouifenjus, 
Clie.ster,  llliuois. 

Genus  0^'YCHOOIlIXrS. 
ONYcnocKisus  Whitfieldt,  Hall  (sp.) 

PI.  20,  Fi£  3. 

Fnrf>cniiicriinix  TVIillJiddi,  II.M.L,  1858.     Iow.t  llc-port,  p.  (i'l2.     (So.;  HI.  Euport,  T'nl.  II,  p. -J  13.) 

BoDY^  sub-discoidal,  tbe  rays  extending  out  nearly  bori- 
zttntally.  Basal  pieces  A'ery  small,  or  merely  resembling  a 
someA\'bat  tbickcned  terminal  joint  of  tbe  column.  Sub- 
radial  piccc^s  comparatively  large,  all,  excepting  tbe  bex- 
agonal  one  on  tbc  anal  side,  baving  a  general  pentagonal 
form,  tbougb  two  or  tbree  of  tbe  otbers  bave  tbe  upper 
salient  angle  sligbtly  truncated,  so  as  to  giA'e  tbem  an 
additional  angle.  Tirst  radial  plates  a  little  larger  tban 
tbe  sub-i-adials,  about  twice  as  Avide  as  long,  pentagonal 
and  bexagonal.  Second  and  tbird  radials  as  Avide  as  tbe 
first,  or  a  little  Avider,  but  gt^uci-ally  sligbtly  sborter,  all, 
excepting  tbose  on  tbe  rnal  side,  bexagonal,  tbe  latter 
baving  tbc  end  next  tbe  anal  series  truncated,   so  as  to 
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leayo  only  iivc  well  dofiiicd  aiii^ks.  Third  I'iidiids  of  very 
nearly  tlie  si/o  of  tlio  first,  nil  jKnitaiional,  and  supportiiiL;- 
on  their  snpevior  sloi)iiiii-  sides  the  secondary  I'adials,  upon 
th(^  second  of  which  another  hifurcation  takes  place,  and 
these  divisions  bifurcate  again  (at  least  in  one  instance)  on 
the  third  piece,  at  which  point  the  arms  ap])ear  to  become 
free.  Interradial  pieces  ten  to  (vich  space;  interaxillary 
plates  one  to  each  si)ace.  Anal  plates  presenting-  tlie  usual 
narrow,  tinger-like  appearance,  t^vo  of  them  beini;-  seen  in 
place  in  the  type  specimen,  the  lirst  resting  upon  the  sub- 
radial,  and  the  second  npon  the  first,  wliile  a  feAv  others 
are  seen  ranged  in  the  same  line  above,  but  somewhat  dis- 
placed. Surface  apparently  smooth.  Column  round,  and 
composed  near  the  1)ase  of  very  thin  pieces. 

Breadth  of  body  to  the  second  bifurcation  of  the  rays, 
including  the  interaxillary  pieces,  1.30  inches;  higlitof  do., 
exclusive  of  the  vault,  0.4S  inch. 

This  species  is  probablj-  most  uea,rly  allied  to  0.  Mrcli  f=zF(irhi\si- 
ocriniis  Mcc'li,  Hall,)  but  has  the  body  rather  Jiuire  depicssed,  willi 
hiteiradial  spaees  broader,  and  occui)ied  by  a  ,>;reatei'  uiiinber  of  jiieces, 
while  its  radial  plates  are  proportionally  narrower.  It  sliows  no  little 
accessory  patelliform  pieces  between  the  radials  as  far  out  as  tliey  can 
be  traced  iu  the  type  specimen,  but  tliey  doubtless  exist  between  the 
arm  pieces. 

Prof.  Hall  compares  this  species  with  Forhe.sincriitus  Wortheni,  and 
mentions  some  of  the  well  delined  ditfereuces,  but  ajipears  to  entirely 
overlook  the  deeply  ex(.-a.vated  character  of  its  anal  space,  occupied 
only  by  a  range  of  small  pieces,  resting,  like  a  little  arm,  upon  the  sub- 
radial,  instead  of  having  this  sjtaee  tilled  with  twenty  or  more  plates, 
like  the  inten^adial  areas,  as  in  F.  M'ortheni.  We  have  the  tyjie  spe(_'i- 
mens  of  both  of  these  species  before  us,  and  that  of  the  speeies  uiuler 
consideration  shows  the  little  isolated  range  of  anal  jtieees  in  the  middle 
of  the  anal  area.,  very  clearly,  and  it  is  evident  they  were  not  suspected 
to  be  such  by  Prof.  Hall,  who  says  the  anal  plates  are  unknown,  while 
they  are  not  illustrated  in  his  diagram  published  in  the  Iowa  lieport. 
In  short,  these  two  forms  belong  to  the  distinct  genera  or  sub-genera 
Oiiijchocruius  and  Forbesiacriinis. 

Locality  and  position — Oi^posite  Kaskaskia,  in  Pandolph  county,  Illi- 
nois ;  from  the  CUiester  division  of  the  Lower  Carboniferous  seiies.     l!y 
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some  error,  tlio  locality  and  po.sition  siveii  in  the  Iowa  Eeport  are 
"Keokuk  Liuie.stoue  ;  ^^'arsa^v,  Illiuois." 


genuh  bupaohyori:n^us. 

EuPACHYCKiNUS  BoYDii,  M.  and  W. 

PI.  21,  li-.  6. 
Evjiarhycriiuis  T!oii:lii,  MEEK  and  WnirruEN,  l'-"/n.     Proc-t'cci.  Acad.  Nat,  Sii,  Pliila.,  p.  30. 

Body  mucli  depressed,  or  t-vvice  and  a  half  as  wide  as 
liigli  to  tlie  top  of  the  first  radials,  rounded  inward  above 
tlie  second  radials,  and  nnder  to  the  Aery  profound  central 
concavity  l»elow;  composed  of  thick,  strong,  slightly  con- 
vex plates.  Base  very  small  and  deeply  snnken  in  the  con- 
cavity of  the  under  side.  Sub-radials  comparatively  large, 
convex,  and  curving  upward  above,  and  under  below,  and 
then  again  upAvard  into  the  concavity  of  the  nnder  side, 
where  each  of  them  has  a  mesial  indentation  or  notch;  each 
presenting  a  general  pentagonal  outline,  excepting  two  on 
the  anal  side,  A^hich  are  modified  for  the  recejition  of  "the 
anal  pieces.  Rrst  radials  about  tAvice  as  Avide  as  high, 
couAcx,  and  equaling  the  sub-radials  in  breadth,  all  pen- 
tagonal in  form.  Second  radial  pieces  coua'Cx,  al)out  half 
as  large  as  the  first,  which  they  do  not  quite  equal  in 
breadth,  although  they  arc  in  contact  Avitli  each  other  all 
around,  thus  giA^ng  a  contracted  appearance  to  the  body 
just  aboA'e  the  first  radials;  each  about  tAvice  as  Avide  as 
high,  ]»ent;igonal  in  form,  and  l)earing  on  one  superior 
sloi>ing  side  an  arm,  Avhile  on  the  other  there  rests  a  smaller 
secondar}'  radial  l)earing  t^vo  arms;  thus  making,  as  far  as 
can  l)e  seen,  three  arms  to  a  ray,  or  if  the  same  structure 
exists  in  all  the  rays,  tifteen  to  the  entire  series.  First  or 
sub-anals  rather  large,  nearly  quadrangular  in  form,  and 
resting  l)etween  the  sloping  upper  sides  of  two  of  the  sub- 
radials,  irndcr  one  side  of  the  first  radial  on  the  right,  and 
connecting  Avith  the  second  radial  on  the  left,  but  api)ar- 
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ently  not  always  exteudius;'  up  far  cii()Ui;li  to  have  its  upper 
angle  truncated  by  one  of  the  succeedini*-  anals  a1)i>ve. 
Second  anal  piece  considerahly  .smaller  than  the  first,  and 
resting  upon  the  upper  truncated  side  of  one  of  the  suh- 
radials;  above  those  two  or  three  siniUer  pieces  appear  be- 
tween the  arms.  Surface  smooth.  Sutures  between  the 
body  plates  rather  deep.  Arms  slightly  convex  on  the 
outer  side,  with  lateral  margins  flattened  aud  straight,  so 
as  to  fit  closely  together  when  raised  up  vertically;  each 
composed  below  of  a  single  range  of  wedge-formed  pieces, 
but  soon  passing  into  a  double  alternating  series  above. 

Breadth  of  body  across  the  middle,  0.90  inch;  do.  across 
the  second  radials,  0.64  inch;  bight  to  top  of  first  radial 
pieces,  0.40  inch. 

Tliis  is  a  very  neat,  symmetrical  crinoid,  unlike  any  other  known  to 
us,  aud  remarkable  for  having  its  much  depressed  body  rounding  in 
above,  at  the  top  of  the  first  radial  pieces,  so  as  to  be  very  distinctly  nar- 
rower across  above ,the  top  of  the  first  radials  than  below.  Its  sides  also 
round  very  neatly  under  below,  and  so  far  into  the  deep  concavity  of  the 
under  side  that  the  lower  ( inner )  ends  of  the  subradial  pieces  curve 
up^^ard  into  the  mesial  concavity  nearly  as  far  up  as  their  outer  or 
upper  ends.  It  seems  to  be  the  same  form  figured  liy  Tandell  and 
Shumard,  in  their  "Contributions  to  the  Geology  of  Kentucky;"  (see 
their  fig.  4,  a,  6,  without  a  descrijition  or  name,)  from  near  Grayson 

Springs,  Kentucky. 

The  specific  name  is  given  in  honor  of  Dr.  Boyd,  of  Chicago,  to  whom 
we  are  indebted  for  the  specimen  described. 

Localiftj  and  position — Chester,  Illinois;  Chester  division  of  the  Low- 
er Carboniferous  series. 


Genus  PLATYOEINITES. 

l^LATYOKINITES   PARVULUS,    M.   and  W. 

PI.  20,  Fig.  7. 
Platycrin?  parmdits,  llEEK  and  WoRTiiEX,  18C5.    Proceed.  Acad.  Natural  Soi.,  PMla.,  p.  163. 

Body  very  small,  short,  sub-cylindrical,  or  deci)ly  cup- 
shaped.     Base  depressed  basin-shaped,  or  several  times  as 


5 
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Avido  as  l)igli;  facet  for  the  attaclimcnt  of  tlie  column  about 
oue-tliird  as  wide  as  tlic  liase,  witli  a  small  maruimil  rim. 
Pirst  radial  plates  nearly  oldoui;-,  being  longer  than  widc^, 
with  sub-itarallel  sides;  some  of  them  with  two  obscure 
linear  ridges  extending  from  the  middle  to  tlie  upxier  side, 
and  sliglitl}  diverging  to  the  base;  each  moderately  (•(tncave 
above  for  the  reception  of  the  next  range  of  pieces.  ►Second 
radial  very  minute,  about  twice  as  Avide  as  long,  but  not 
e(jualing  the  bi'eadth  of  the  sliglit  coneaA'ity  in  the  upper 
side  of  the  tirst  radials.  Third  radial  pieces  slightly  Avider 
than  the  second,  and  about  of  tlie  same  length,  pentagonal 
and  each  supporting  an  arm  on  each  superior  sloping  sid 
Arms  each  divided  on  tlie  second  piece,  beyoiul  Avhich  they 
are  simple,  at  least  for  four  or  Iiac  pieces  aboAC,  aiul  coni- 
])osed  of  a  single  series  of  cjuadrangular  pieces,  about  as 
long  as  Avide,  excepting  the  tirst,  AAdiich  is  near  twice  as 
long  as  Avide.  Tentacles  apparently  comparatiA'ely  stout. 
(\)lumn  near  the  l>ase  nearly  or  quite  round,  and  composed 
of  A'cry  thin  pieces.     Surface  smooth. 

Length  of  body  to  summit  of  first  radial  pieces,  0.12 
inch;  breadth  of  do.,  0.12  inch;  length  of  arms,  about  0.30 
inch;  thickness  of  column,  0.02  inch. 

This  very  small  s<])c(/ios  differs  leinarkaltly  from  all  the  others  with 
"which  Ave  are  acquainted,  resembling  it  in  other  respects,  not  only  in  its 
siiiail  size,  but  in  lia\in,i;'  two  minute  radial  pieces  iu  each  ray,  al)ii\e 
the  lai,L;er  first  radials  composing  tlie  body,  tliu.s  making  three  radials 
to  each  ray. 

Jjoriilitij  (in)l  position — Pope  comity,  Illinois;  Chester  division  of  the 
Lower  (Jarbouileroas  series. 

Genus  A( i ASSIZOCRINUS. 

A(iAssiZ(;)CKi]srus  ri';:N'TA(i<)KUK,  AVorthen  Ms. 

ri.  21,  ¥tg.  10. 

Born",  viewed  fr<nn  below,  pentagonal  in  outline,  base 
rather  large,  suture  lines  distinct,  point  of  attachment  for 
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the  coluiiin  small,  but,  distinct.  Basal  plates  coinpaiativcly 
lariic,  peutat;<)nal,  tlieir  iip])er  aiiii'les  tenuinatiiii;  at  tlic 
suture  between  the  sul)ra(lial  plates.  Subradials  large, 
nearly  as  wide  as  high,  t^^ o  heptagonal  and  three  liexag- 
onal,  and  all  tlat  or  slightly  concave  in  the  center,  giving 
a  pentagcuial  form  to  the  body.  Pirst  radials  pentag(mal, 
so  far  as  can  be  seen  in  the  si)eciinen  under  examination, 
wider  than  bigli,  and  contracted  by  curving  inward  at  tlieir 
upper  margins.  Second  radial  or  arm  plate  a  little  smaller 
than  tlie  first  radials,  giving  off  a  single  arm  from  the  right- 
hand  side,  while  on  the  left,  there  is  a  third  radial  or  axil- 
lary plate,  giving  origin  to  two  arms  on  the  single  ray  jire- 
served.  Arms,  so  far  as  can  be  seen,  composed  of  rounded 
plates,  tolerably  uniform  in  thickness,  with  well  defined 
sutures  between  them. 

This  .species  may  be  readily  distiiij^uislied  from  any  one  liitherto 
k)uiA\'u,  by  its  concave  sub-radial  plates,  and  penta,i;onal  outline. 

ro.sitioii  and  locality — Chester  di\isiou  of  the  Lower  Carboniferous ; 
Chester,  Illinois. 

Agassizockixus  conicus,  O.  and  S. 

PI.  SI,  rig.  8. 

Aija.sbi^ocrinii.^  coni'-n.^,  Owen  and  SliiMAl:it,    l.-^ril.    Jnur.  Acad.  K;it.  Sci.,  Pliihi.,  li.  o.,  ^^ol.  IT,  I).y3; 
pi.  9,  ii^.  0.    Also,  (li-ol.  Kill.  lo«a,  Wis.  and  Minn.,  p.  597 ;  pi  5,  flg.  0. 

rii.sition.  and  locality — Chester  division  of  the  Lower  Carboniferous ; 
Chester,  Illinois. 

Agassizockinus  globosus,  Worthen  Ms. 

PI.  21,  Fig.  19. 

Basatj  plates  small,  pentagonal  ?  slightly  tumid,  the  up- 
per angle  projecting  up  between  the  subradials  forming  a 
little  star.  Point  of  attachment  for  the  column  round 
and  very  small.  Subradial  plates  large,  slightly  gibbous, 
three  liexagonal  and  two  heptagonal ;  hight  about  one-half 
greater  than  the  breadth,  gradually  enlarging  from  the  bot- 
tom upwards,  so  that  the  greatest  diameter  is  just  below 
the  base  of  the  first  radials,  from  which  point  the  body 
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contracts  rapidly  to  the  top  of  tlie  first  radials,  giving  it  a 
globular  form.  Pirst  radials  A\ider  than  long,  four  pen- 
tagonal and  one  hexagonal,  all  ahruptly  curving  inward 
to\vards  the  center.  Anal  plates  four,  the  lower  one  large, 
nearly  quadrangular  in  outline,  the  second  ahout  half  the 
size  of  the  first,  the  others  quite  small,  and  all  pentagonal. 
iVrms  and  colunni  unknoAvn. 

Localiiy  and  jxi.sition — Clie.ster  di\i,sioii  of  the  Lower  C;irboniferous, 
Chester,  lUiuoi.s. 

AcASSIZOCKINUS   Gir.BOSUS,    Hall. 

PL  2),  Fig.  11. 
Agas>,::i]cri,uis  gibbosiis,  H.VLL,  lat.    Geol.  of  luivii,  Vol.  I,  p.  686,  PI.  25,  Fig.  0. 

Ldcaliti/  anil  pnnitkin — Chester  divisiou  of  the  Lower  Carboniferous, 
Chester,  IlHuois. 

^V(iAssiz()('i;iNUS  Ohesterensis,  Worthcn  Ms. 

PI.  21,  Fig.  9. 

liODY  f)void,  protul)erant  at  the  base,  and  constricted  at 
the  l)ase  of  the  arms.  Base  solid,  with  no  Avell  defined 
suture  lines,  but  shoAviug  a  faint  trace  of  tlie  point  of  at- 
tachment for  the  column.  Subradial  x^lf^tes  large,  nearly 
flat  on  their  external  faces,  four  pentagonal  and  two  hex- 
agonal, nearl}'  t\\ice  as  high  as  wide,  and  curved  slightly 
inward  at  their  up]ier  extremities.  First  radials  small, 
pentagonal,  about  tAvice  as  Avide  as  high,  and  curAing  iii- 
Avard  from  their  junction  Avith  the  subradials.  Anal  plates 
three,  tlie  lower  one  large,  sub(|uadrangiilar  in  outline  Avith 
the  upper  right  hand  corner  truncated,  tlie  other  tAVO  small 
and  pentagonal. 

Ill  general  form  lliis  speeies  hears  some  reseiiihhuiee  to  A.  (jihhosu,  of 
Hall,  from  wliielj  it  may  he  readily  distinguished  hy  its  llatteiied  suh- 
radials.      ^Arins  and  column  unknown. 

IjDcality  ami  pnnUion — Chester  Limestone,  Cliester,  Illinois. 
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Genus  TTEKOTOOEINUS,  L.  mid  0. 
Ptekotocriniis   Di:i'iu:s«i!S,  L.    and   C? 

PI.  21,  Fig.  13. 
rieruUtn-inus  dt'iirexsus,  Lyon  and  CAnhEUAY,  1860.    Amer.  Jour.  Sci.,  now  scries,  Vol.  29,  p.  C8. 

J'(>.v(7/oH.  and  locality — Chester  di\'isiou  of  Lower  Carboniferous,  Kas- 
kaskia,  Illinois. 

Genus  GEAPHIOOEINUS. 
Gr.ArHiocKiNUS  daotylus,  Hall. 

PI.  20,  Fig.  9. 
Offfjihu'crim's  daclylits,  Hall,  l?fiO.     Gcol.  of  Iowa,  Sapp.  to  Vol.  I,  p.  81. 

LocaUty  and  xxmtlon — St.  Louis  Limestone,  Jlonroe  county,  111. 
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FORAMINIFERA. 

Genus  PUSULIXA,  Fisclici-. 

FrSUHNA   GItAOILIS,    Mvik  t 

PI.  24,  rig.  7. 
Fii^ulina  tjraeili.^,  Meek,  1804.    P.ileont.  of  California,  V(il.  I,  ii.  4,  T\.  2,  Fig.  1. 

I'lisitiim  (did  hicdlify — Eoof  .sliuk's  of  rual  No.  S,  Siniiii^licld,  Illinois. 
PUSULINA   VENTKICOSA,  M.  aiul    H. 

PI.  24,  Fig.  8. 

Pii\idina  cjilhi'h'ira  var.  vrntricosa,  Meek  and  II.yydkn,  I^'O).    ]';ili.'nnt.  of  tin'  Uppfv  ^n.^^.^ouri,  ]>.  1  I, 
PI.  1,  Fig.  C. 

Liir/ilitij  (Old  p<if<iti(in — Eoof  sliale.^  and  liiiiestoiK'  o\X'v  coal  No.  0,  in 
Fulton  and  Peoria  counties,  Illinois. 

RADIATA. 

(Iciius  LOrHOPHYLLU]\r,  EdAvara.s  &  Haime. 
LorirorHYLTvUii  rKOLiFEKaM,  McO.  Sp. 

PI.  24,  I'ig.  1. 

(_',iri llio.ro,, in    ji,-oh'/e,ri.    MiCllEssEl-,  1860.      DcitT.  Now    Pal.    Fo.s.'i.  p.    T.'j;  also,   181..'".,    Fig.  1,  PI.  2. 
lilnHlralioHH  nf  same. 
Loj,ho2ih!jUirm  2irolifi:i-um,  Meek.     Final  lirpolt  on  Kebraska,   liS72,  p.  144,  PI.  5,  Fig.  4. 

Ijoc/tliiij  and  paxitioii — Veiy  jibundant  in  the  roof  slialos  of  coal  No. 
8,  at  S|iriiif;iicl(l,  Illinois,  and  at  various  other  localities  in  the  lT])|}er 
(.'(lal  iMeasurefs  of  tlio  State. 
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Oeims  EEISOOllINUS. 
Erisookinus  typus,  M.  and  W. 

PI.  24,  Fig.  6. 

Erisocriinis  typiis,  Mi':EK  and  AYoiiTiiEN,  1865.     Amor.  Jour.  Sci.,  new  serioa,  Vol.  XXXIX,  p.  174  ; 
also,  Ki-port  Gool.  Survey  of  lU,,  Vol.  II,  p.  317,  Fig.  34,  a,  b,  c. 

Locality  and  po)>itlon — Eoof  shales  of  Ko.  8  coal,  Springfield,  111. 

Genus  POTERIOOKIXITES. 
P0TERIOOK12JITES  MACOUPiNBifSiS,  Wortlien  Ms. 

PI.  24,  Fig.  3. 

Body  obconical,  tapering  gradually  from  tlie  top  of  the 
first  radials  to  its  connection  with  the  column;  composed 
of  smooth,  slightly  rounded  j)lates,  base  scarcely  larger 
than  the  columnar  facet  below,  gradually  A\'idening 
upward,  and  composed  of  nearly  equal  pentagonal  pieces. 
Subradials  large,  about  as  high  as  wide,  two  heptagonal 
and  three  hexagonal.  Eirst  radials  wider  than  high,  pen- 
tagonal, and  straight  across  their  upper  margins,  for  the 
reception  of  the  second  radials.  Eirst  anal  plate  about  half 
the  size  of  the  subradials;  second  anal  about  half  as  large 
as  the  first,  and  both  pentagonal. 

Arms  and  column  unknown. 

Position  and  locality — Upper  Coal  Measures ;  Macoupin  county,  Illi- 
nois. 

Subgenus  SOAPHIOOEINUS. 

SOAPHIOOEINUS'?    HEMISPHERIOUS,    Shum.    Sp. 

PI.  24,  Fig.  5. 

T'lleriiicmmB  hmnisphericns,  Shumaed,  1858.    Trana.  St.  Louis  Acad.  Sc,  Vol.  I,  p.  221. 
Scaphiocriiius  ?  hemispherims,  Meek,  1872.    Final  Report  on  Neb.,  p.  147  ;  pi.  5.  flg.  1,  and  pi.  7,  flg.  1. 

Position  and  locality  —  Upper  Coal  treasures ;  Springfield  and  La 
Salle,  Illinois. 
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SCAPHIOCKINUS    OAKBOHAKIUS,    M.    and   W. 

M.  24,  Kg.  2. 

J'<!trruiri-mv>:  ( Scnphincnnu^  ?j  carbonarnts,  Meek  and  "WoKTHEN,  38G3.    Proceed.  Acad.  Nat.  Sti.,  Phila., 
p.  HO. 

Body  small,  depressed  or  basiu-sliaped  below  tlic  sum- 
mit of  the  siibi'adial  plates;  rounded  and  concave  belo\y, 
composed  of  tliick,  convex,  sniootli  plates,  wliicli  are  con- 
nected by  distinctly  imi)ressed  sutures.  Base  small,  con- 
cave, and  pentagonal  in  outline.  8ubradial  plates  a  little 
larger  tlian  wide,  comparatively  rather  large,  directed  ol>- 
liipiely  outA\'ard  from  the  V»ase,  and  curved  up^vard  at  their 
extremities;  all  pentagonal,  excepting  one  on  the  anal  side, 
Avliich  is  a  little  truncated  at  the  upper  extremity,  for  the 
reception  of  one  of  the  anal  pieces;  upx)er  angle  of  eacli 
rather  salient.  Eirst  radials  nearly  tA\'ice  as  large  as  the 
subradial  pieces,  ^^rider  than  long,  pentagonal  or  sub-pen- 
tagonal, the  ux>per  side  being  truncated,  and  com-ave  in  its 
outer  slope.  Second  radial  pieces  nearly  twice  as  long  as 
A\  ide,  pentagonal  in  outline,  rounded  on  the  outer  side,  and 
distinctly  constricted  around  the  niiddle;  supporting  the 
tirst  divisions  of  the  arms  upon  their  superior  sloping  sides. 

Hight  of  body  to  the  summit  of  first  radials,  0.15  inch; 
breadth  of  do.,  0.28  inch. 

^Xe  are  in  some  doubt  in  reyarrt  to  the  generic  relations  of  tliis  little 
species,  not  being  acquainted  with  tlic  number  and  arrangement  of  its 
anal  plates  and  superior  parts.  It  agrees  with  the  group  ,Sc(i2)lii<icrin)(s 
in  the  number  of  its  radial  pieces,  the  elongated  and  constricted  charac- 
ter of  its  second  radial  pieces,  as  well  as  in  having  the  suture  between 
the  first  and  second  radials  widely  gaping.  It  diii'ers,  however,  from 
the  typical  species  of  that  group,  in  having  a  distinctly  concave  base,  as 
in  Zcavrinan.  Others,  however,  have  reh-ried  to  the  genus  t^cnphiocrhmn 
S2)ecie8  with  a  concave  base.  Tliere  are  also  some  appearances  of  an 
interradial  pi(>ce  betveen  each  two  of  the  second  radials,  but  we  are  not 
quite  sure  they  are  such. 

Laaditi/  and  ponitioii — Upper  (Joal  i\[easures  ;  Spriugfteld,  Illinois. 
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Subgenus  ZEAORJNUS. 

ZeACKINUH?    J>lUCROSPI^'TTS,    ]\IC!C. 

PI,  -Jl,    Fij;.  la. 

Zeacrinus  iii  tK^rotrpi ims,  McCiucsm^'a',  \Ki\i.    New.  Pal.  Fu^>.s.,  p.  10;  h\ho  IBfi.'i  illustratioiia  of  .initio,  pi.  4, 
tt;:.  7,  a.  I. 

Zeai-riiutti .'  muci'0S2>i}iu.i,  Mkek,  1872.    Fiual  Eoport  on  Nrliiaslia,  p.  149,  pi.  5,  tig.  2,  a,  h,  c. 

Position  (Old  locKlity — Koof  sliak'S  of  Xo.  8  coal,  Springfield,  Illiiioi.s; 
and  various  otlier  localities  in  the  upper  Goal  Measures  of  Illinois. 


ZeACJUNUS     (HyDBEIONOCETNUS?)     ACANTIIOrirORUS, 

M.  and  AV. 

PI.  24,  Kg.  11. 

Zi'iicfiiiiiK  (JIf/drch>n'>fruius?)   acamlhuphitrtja.  Meek  and  AroRTliEX,  1870.    Proci-etl.  Acail.  Xat.  Sci., 
Phila.,  p.  2d. 

Body  below  the  top  of  tlie  iivst  radial  pieces  much  de- 
pressed, or  nearly  saucer-shaped,  but  concave  below.  Bas(i 
very  small,  and  almost  entirely  hidden  in  the  concavity  of 
the  under  side,  when  the  column  is  attached.  Subradial 
pieces  small,  four  of  them  included  in  the  concavity  of  tlie 
under  side,  and  projecting  horizontally  outward  into  rather 
acute  angles  between  the  first  radials,  so  as  to  present  a 
sub-trigonal  general  outline,  though  they  are  really  hex- 
agonal, their  lateral  and  inner  edges  being  connected  with 
each  other  and  to  the  base,  so  as  to  form  four  very  short 
sides,  with  fine,  obscure  angles;  fifth  one  larger  than  the 
others,  proportionallj^  longer,  and  curving  upward  at  the 
outer  end,  which  is  truncated,  so  as  to  form  a  short  side 
for  the  support  of  one  of  the  anal  pieces.  Pirst  radial 
pieces  comparatively  large,  Avidening  rapidly  from  below 
to  the  top,  Avhich  is  truncated  evenly  the  entire  breadth, 
and  about  twice  as  wide  as  the  greatest  hight,  all  curving 
under  to  connect  with  the  subradials  below  in  such  a  man- 
ner that  the  body  rests  upon  them  when  placed  upon  a 
plane  surface,  with  the  column  removed.     Second  radials  a 


564  PALEONTOLOGY  OF  ILLINOIS. 

little  smaller  tlian  the  first,  nearly  twice  as  "vvide  as  long, 
lientagonal  in  form,  with  lateral  margins  short  and  not 
constricted;  each  supporting  two  arms  on  its  superior 
slox^ing  sides.  Arms  rather  slender  for  species  of  this 
genus,  not  being  wide  enough  to  he  in  contact  laterally  all 
around,  Avhen  raised  vertically  ;  rounded  on  the  dorsal  side, 
rather  rapidly  tapering,  and,  so  far  as  can  be  seen  in  the 
typical  s}»ccimen,  all  bifurcating  on  tlie  second  piece;  below 
the  bifurcati(»n  the  two  pieces  are  caih  about  as  long  as 
wide,  the  ujipcr  one  being  sometimes  slightly  constricted 
around  the  middle;  arm  piece  above  the  bifurcation  rather 
slender,  longer  than  Avide,  rounded,  and  distinctly  con- 
stricted around  the  middle.  Tirst  anal  piece  about  t^vice 
as  long  as  wide,  and  wedged  so  far  down  under  one  side  of 
one  of  the  first  radials  by  the  side  of  the  largest  subradial, 
as  to  come  nearly  or  quite  in  contact  with  the  very 
small  base.  Second  anal  small,  and  resting  upon  the 
short  up}ier  end  of  the  larger  subradial  l)etA\'cen  the 
upper  part  of  the  first  anal  on  the  right  and  the  first 
radial  on  the-  left;  above  these  the  alternating  st'ries  con- 
tinues u})  to  connect  with  the  ventral  extensicni.  Ventral 
prolongation,  or  so-called  proboscis,  about  equaling  the 
apparent  length  of  the  arms,  comparatively  rather  nar- 
YOM-  and  sub-cylindrical  below,  but  widening  rather  grad- 
ually upward  above  the  summit,  where  it  fiares  suddenly 
out  all  around  to  about  tlie  breadtli  of  the  body  below, 
its  top  being  nearly  flat,  or  miTch  depressed,  and  com- 
posed of  small,  une<|ual,  convex  pieces,  while  each  one 
of  the  marginal  row  of  these  top  pieces,  all  around,  extends 
horiz<^ntally  out^vard  in  the  form  of  a  sharp  spine  about 
two-thirds  as  long  as  the  entire  transverse  diameter  of  the 
flattened  top  itself.  Plates  forming  the  sides  of  the  ventral 
portion  behnv  its  flattened  spiniferous  crown,  probably 
more  or  less  costated,  or  sculptured,  in  perfect  examples, 
but  the  specimen  seen  is  not  in  a  condition  to  show  this, 
though  the  usual  x^ores  can  be  seen  passing  through  the 
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sntures  between  the  plates.     Surface  of  body  and  arms  ap- 
parently siuooth. 

Higlit  of  body  to  top  of  first  radials,  about  0.18  incli; 
breadtli  of  do.,  0.05  incli;  bight  to  top  of  ventral  portion, 
including  the  body,  1.20  inches;  breadth  of  the  flattened 
top  of  the  ventral  portion,  exclusive  of  the  free  marginal 
spines,  about  0.50  inch. 

The  form  of  tlie  body  and  the  arraiigemeut  of  the  aual  pioces  of  this 
species  are  very  similar  to  those  of  our  Z.  (Uncus,  from  the  upper  L\rd\ 
I\Jeasures,  but  its  under  side  is  moi'e  decidedly  concave,  its  first  radial 
pieces  proportionally  higher,  and  separated  by  decidedly  deejier  sutures. 
Its  subradials  are  also  proi^ortionally  smaller.  From  Z.  mucyd.spiiuifi,  of 
McOiiESNEY,  it  is  at  once  distinguished  by  not  having  its  second  radial 
pieces  developed  into  si)ines,  and  by  the  different  structure  of  its  arms. 

The  specinien  here  figured  was  found  and  presented  to  one  of  the 
authors  by  ]\Ir.  David  Williams,  of  Canton,  Illinois. 

Locality  and  position — Seaville,  Fulton  county,  Illinois  ;  roof  of  Coal 
No.  1. 

Genus  EUrACHYOKIXUS. 

EurACiiYCKiNUS  Paybttejtsis,  Worthen  Ms. 

PI.  2J,  rig.  10. 

Body  below  the  top  of  the  first  radials  basin-shaped, 
base  rather  deeply  impressed,  more  than  tAvice  as  wide  as 
high,  and  composed  of  massive,  slightly  convex  plates. 
Subradials  considerably  higher  than  wide,  four  pentago- 
nal and  one  hexagonal,  their  upper  angles  extending  up 
above  the  middle  of  the  first  radials,  the  one  on  the 
anal  side  giving  support  to  a  small  anal  piece.  Eirst  ra- 
dials larger  than  the  subradials,  nearly  twice  as  wide  as 
high,  and  truncated  straight  across  their  upper  margins, 
where  they  give  support  to  the  second  radials,  with  i^  some- 
what gaping  suture  between.  Second  radials  as  wide  as 
the  first,  and  produced  on  their  outer  sides  into  short, 
rather  obtuse  spines.  One  anal  piece  only  is  seen  im- 
planted directly  between  the  first  radials,  and  supported 
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by  one  of  tlu;  siTbradials.  Arms,  so  far  as  can  he  seen  on 
tli(^  siiecinien  nnclcr  exaiiiination,  couiposcd  of  a  series  of 
snbcuneate  interlocking-  pieces.  Sui'foce  of  all  the  body 
plates  below  tlie  second  radials  smooth. 

Jjoaility  and  positian — Uppei'  Oual  Measui'es,  Hickory  creek,  Fayette 
county,  Illinois. 

EuPACirYCKINUS   TUBEK(:CJLATUS,    ]M.    and  W. 

PI.  2-1,  Fig.  9. 
Erisnn-iniis  tulieiridatiis,  ili.KK  and  WoKTHEN,  leuii.      Geol.  Siirvry  of  111.,  Vol.  II,  p.  319. 

Ldciilifi/  and  jionifion — The  (Ictaclied  plates  from  wliicli  the  orij;inal 
clescription  was  drawn  were  fonnd  in  the  roof  shales  of  Coal  No.  <i,  near 
Eri!.;htoii,  -Jersey  county,  Illinois.  The  more  perfect  specimen  figured 
on  I'l.  Hi  is  from  I'aike  county,  Iowa. 


AcASsrzocrtiNUs  cart.onakius,  W«n-t]ien  IVTs. 

PL  21,  rig.  4. 

This  species  is  only  known  from  the  ancliylosed  iDasal  and  subradial 
plates  here  figured,  and  it  is  the  only  frauiiicnt  of  this  genus,  so  far  as 
I  am  aware,  that  has  been  found  in  tlie  ( 'oal  .Measuri's. 

Locdlitij  and  ponHioH — LTpper  Coal  Pleasures,  Shelby  (•ountj'.  111. 


MOLLUSCA. 

BRAOHIOPODA. 

Genus  CHOXETES,    Fischer. 
Ciio^iirrKS  r?  :\iiLLi';riL\CTATA,  M.  and  W. 

PI.  2.1.   Fi;;  a. 
Cliniirle-,  !  I  inllh-jiiinclata,  Meek  auil  AVoiiTHEX,    1870.     Proceeil.  Acail.  Xiit.  Sci.,  Plilla.,  p.  35. 

Shell  attainini;'  a  lai-^e  size,  very  thin,  transversely  sub- 
semicircular,  or  more  than  twice  as  a\  kle  as  louii",  A\ith  lat- 
eral extremities  rounded.     Dorsal  valve  neai'ly  fiat,  or  l»ut 
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slii;litly  and  evenly  coiu-ive;  liinge  lino  a  little  less  than  tlio 
greatest  tiausverse  diameter;  eai'dinal  process  ratlier  stout, 
Avitli  an  ebseure  linear  ridge  (or  sulcus)  extending  toi'ward 
from  its  base  nearly  to  the  front;  cardinal  edge  slightly 
thiekened  >\  itliin,  so  as  to  form  a  faintly  defined  ridge  ex- 
tending about  half  way  from  the  cardinal  process  to\vard 
each  lateral  margin,  but  apparently  Avithout  any  trace  of 
sockets  for  the  reception  of  teeth  in  the  other  vahe;  mus- 
cular and  other  internal  markings  unknown;  surface  orna- 
mented by  numerous  slender,  exceedingly  regular,  closely 
arranged  concentric  lines,  exactly  parallel  with  each  other 
and  the  front  and  lateral  margins.  Ventral  valve  unknoA\'n. 
Length  of  a  medium  sized  specimen,  1.30  inches;  breadth, 
2.95  inches.  Largest  examples  seen,  2.10  inches  in  length, 
and  of  nearly  the  same  proportional  breadth  as  the  others. 

Of  this  \ery  remarkable  sliell,  we  have  seen  six  or  ei.ulit  specimens,  and 
.sdiue  fragments  of  others.  All  of  the  s]iecimeiis  yet  fouud,  however, 
are  dorsal  valves  only,  the  ventral  valve  beini;-  entirely  unknown  to  us. 
The  slightly  worn,  or  more  or  less  weathered  eouditiou  of  the  specimens 
has  obliterated  whatever  muscular  or  other  internal  markings  there 
may  have  been.  In  most  cases  only  patches  of  the  shell  itself  reinain, 
though  even  in  these  cases  the  general  outline  and  external  surface 
markings  are  very  distinctly  deiined  in  the  matrix.  All  the  si)erimeus 
show  a  rather  obscure,  linear,  internal  sulcus,  extending  from  the  base 
of  the  cardinal  process  nearly  to  the  anterior  margins.  This,  howevt'r, 
is  probably  caused  by  the  accidental  removal  of  a  linear  mesial  ridge, 
because  we  also  see  it  equally  defined  in  impressions  of  the  external 
surlace  of  the  Aalve  left  in  the  matrix,  just  as  would  be  the  case  if  a 
firm  internal  ridge  had  been,  owing  to  the  thickness  of  the  shell,  as  it 
were,  iiressed  through.  The  concentric  lines  of  the  surface  present  an 
cxtraordinai'j"  degree  of  regularity,  both  in  size  and  arrangement.  On 
a  medium  sized  dorsal  valve  about  sixty  of  these  lines  may  be  counted, 
while  some  of  the  largest  show  twice  as  manj-.  They  are  of  exactly  the 
same  size  and  distance  apart  on  all  the  specimens,  and  of  so  nearly  the 
same  size  on  all  parts  of  the  same  individual,  as  to  appear  to  the  eye  to 
be  exactly  uuiform  throughout.  By  measurement,  however,  we  count 
fifteen  of  them  in  the  space  of  0.25  inch,  near  the  maigins  of  a  medium 
sized  specimen,  and  twenty  in  the  same  space  near  the  beak.  In  a  few 
instances  we  have  observed  what  seemed  to  be  the  fahitest  possible 
traces  of  a  few  larger  radiating  lines  of  cost;u  near  the  middle  of  the 
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anterior  margin  of  tlio  dorsal  valve.  None  of  the  speciitiens  show  tbe 
cardinal  process  entire,  but  as  I'ar  as  its  cliaracters  can  be  made  out,  it 
seems  to  have  been  much  as  in  (Jlumiirs. 

The  most  remarkable  character  of  this  shell,  however,  remains  to  be 
noticed.  Tliat  is,  its  extremely  coarse  inmctate  structure,  and  the 
iiniisnally  cldse  arraii,L;cmeat  of  the  23unctures,  which  are  so  large  as  to 
be  nearly  visil)lc  to  the  unassisted  eye.  As  seen  by  the  aid  of  a  com- 
mon single  ])()cl<et  lens,  they  present  on  the  inner  surface  of  the  dorsal 
valve  much  tiie  apiiearauce  and  arrangement  of  the  cells  of  a  delicate 
Chaictcs,  the  spaces  l)etween  them  being  much  less  than  the  diameter 
of  tbe  pores  themsehes.  They  appear  to  diminish  rairidly  in  size,  how- 
c\'er,  as  they  ai)proacli  the  external  surface,  near  which  they  seem  to  be 
a  little  less  than  the  diameter  of  tlie  spaces  by  which  thej'  are  separated. 
As  we  have  never  seen  such  a  shell  structure  as  tliis  in  any  species 
known  to  possess  the  characters  of  the  genus  Vhdnctes,  nor  indeed  to 
any  other  known  Braeliiopod,  we  are  very  strongly  inclined  to  belie\'e 
our  shell  really  belongs  to  an  undescriljed  genus.  The  fact  that  there 
apiiears  to  be  no  sockcits  in  the  cardinal  margi]is  of  its  dorsal  valve  for 
the  ret-eptiou  of  teeth  in  the  other  valve,  w^ould  also  favor  the  conclusion 
that  it  is  not  a  true  (Jhonctc.s.  Nevertheless,  we  prefer  to  place  it,  pro- 
visiiiiially,  in  that  genus,  until  specinjens  can  be  obtained  showing  the 
dorsal  vah'e,  with  the  muscular  impressions  and  other  generic  charac- 
ters. Should  it  be  found,  as  we  believe  it  will,  to  be  a  new  generic  ty[)e, 
we^would  suggest  for  it  the  name  Imigramina  {'.u"^^  equal;  ^/iz/j/zr',  a  line), 
in  allusion  to  the  reniarlcablo  ecpiality  of  the  concentric  lines  of  the  sur- 
face. 

T(j  ■\\hatever  genus  our  shell  may  really  belong,  it  is  evidently  very 
closely  allied,  even  s]ieci(ically,  to  a  form  figured  by  Mr.  DAVIDSON, 
from  the  Carlioniferous  Liniestone  of  Scotland,  in  his  \aluable  Mono- 
graph of  tlie  British  t'arboniferous  Brachiopoda,  A'ol.  II,  Part  Y,  pi.  ."io, 
lig.  13.  Mr.  Davidson;  referred  his  shell,  with  inuch  doubt,  on  the 
authority  of  Dr.  db  Koninck.  to  Chojirfcti  cinifcntricci,  of  the  latter 
autho)-.  A\'(.'  fully  coneur  \Aitli  Mr.  Davidson,  however,  in  the  opinion 
that  it  is  distinct  from  I'rof.  db  Koxixck's  species,*  as  it  is  much  longer, 
and  ijistead  of  being  marked  « itli  onl^'  twelve  to  thirteen  large  concen- 
tric ridges,  lias  about  tliirty-seveu  regular,  more  concentric  hues.  In 
our  species  there  ar(^  about  twii/e  the  number  of  lines  seen  on  that 
iignred  by  Mr.  Davidson,  in  s])ecimens  of  the  same  size;  and  as  this 
cliaracter  is  remarkably  uniform  in  all  our  siuH'imens,  we  cannot  belie\'e 
it  otherwise  than  a  specilic  <litrerencc. 

LiicuJity  (uid jKixillon — I'luiei-  ("oal  Measures;  ^[arion  county,  Illinois, 


*  It  is  tliiL-  to  I'ri'lVssor  DE  Kdmnck  that  we  hIuhiM  .state  tliat  it  was  luily  (loulttfiill)"  he  referred  the 
Eliiilisli  s]iei_iiii(,'ii  tn  hj.4  sprcic^,. 
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Mhore  it  oci'urs  associatcil  with  nearly  all  the  fossils  in  the  upper  Coal 
]Measiires  of  Kansas  iind  Iowa,  and  iu  those  in  Nebraslca  lefeneil  by 
Professors  INIarcou  and  Gbinitz  to  the  Permian. 


Genus  PEODUOTUS,  Sowei-l)y. 
Produotds  i^EBKAscENSis,  Owen. 

ri.  25,  Fig.  8. 

JVorfi/r(Hs  Xehmscensis,  Owen,  1852.    Geol.  Report  Wis.,  Iowa  and  Miau.,  p.  584,  PI.  5,  Fig.  3;   1867, 

lIc(_'llli.--N-EV,  Trans.  Aiail.  Sci.,  Vol.  I,  p.  24,  PI.  1,  Fig.  7. 
Syii.  P.  Koijfrsii,  NOHWOOD  aud  PiiATiEN.    Jour.  Acad.  Nat.  Sci.,  Phila.,  Vol.  Ill,  new  series,  p.  9, 

PL  1,  Fig.  3,  a,  1).  c. 
v.  asper,  JIcC.'iTEs.NicY,  18C0.    Dlhc.  new  Paleozoic  Fossils,  p.  34. 

Locality  and  position — Coal  Measures,  Sangamon  and  La  Salle  coua- 
ties,  Illinois. 

Pkoduotus  Longispinus,  Sowerby? 

PI.  25,  Fig.  10. 

Froduelus  lomjixpinus,,  Sovvekby,  1814.    Min.  Couch  ,  Vol.  I,  p.  154,  PI.  LXVIII,  Fig.  1. 

P.  Wabaahensi^,  XoinvooD  and  Phatten,  1854.       Jonr.  Acad.  Nat.  Sci.,  Phila.,  Vol.  Ill,  new  series, 

p.  13,  PI.  1,  Fig.  6. 
P.  tiplendens,  of  same  authors,  1854.    Jour.  Acad.  Nat  Sci.,  Phila.,  Vol.  IU,  new  series,  p.  11,  PI.  1, 

Fig.  5. 

Localify  and  position — Abundant  throughout  the  Upper  and  Lower 
Coal  Measures  of  Illinois. 


Productus  Pltnctatus,  Martin. 

PI.  25,  Fig.  13. 

Produchm  punctaUis,  Martin,  1809.    Petref.  Derb.  PI.  XXXVII,  Fig.  C. 
P.  titbulospinus,  McCiiesney,  1860.    Desorip.  New  Pal.  Foss.,  p.  37. 

Locality  and  position — Upper  and  Lower  Coal  Measures  of  Illinois. 


Productus  Lasallensis,  Worthen  Ms. 

PI.  25,  Fig.  9. 

This  shell  resembles  the  one  usually  referred  to  P.  cos- 
tat  ks,  of  Sowerby,  but  differs  from  that  form  in  having  a 
narrower  and  deeper  sinus,  which  extends  to  the  beak ;  ears 
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m()r(;  produced,  with  only  two  or  three  slender  si)ines  on 
tlicir  margins;  cost;v  more  even  on  tlie  front  portion  of  the 
sliell,  the  spines  less  nnmcrons  and  more  slender,  and  with- 
ont  concentric  wrinkles.  The  dorsal  valve  is  concave  in 
the  yisc'cral  -region,  nearly  qnadrantiiilar  in  outline,  the 
front  slightly  sinuous,  and  sharply  recurved  on  the  margin, 
reniform  j)rocesscs  smaller  than  in  /'.  CD.sfafirs,  nioi'o  eleva- 
ted, and  nearer  the  hinge  line.      Cardinal  process  trilobed. 

Locality  and piinition — Upiier  Coal  Mt'asuies,  \jA  Salle,  Illinois. 
CiioNETES  Smitiiii,  N.  and  P. 

PI.  2.-..   Ki-.  U. 

Chiuirtr:.   Siiiilini,  XdinviiOD  aud  rKVTTEN,  jfcri.   Joiir.  Ai  ;ul,  Xat.  Sn  ,   I'hil.i.,   Vi.J.  Ill,  new  scr.,  p. 
•ii;  111.  2,    liK.  2,  n,  i,  I. 

Ti)nilii)n  uniJ  locdlitrj — Roof  of  Belli'villc  (^oal  ;  St.  t'lair  coiuity,  Illi- 
nois. 


CJemis    HE.AlirRONlTES,    T'and.r. 
IIemipronites   ct:assus,    M.  and  H. 

Pl.i.5,  Flg.]3. 

Clrllnsiiin  rraxxn,  IJl.KK  illlil  ir.ll  HEN,  1H.1«,     PriilTrd.  .Vciil    Xat.  Si'.,  Phila.,  p.  -JCO. 

i)rlh'ix  !,n^iiUnisis,  IrlilJ,  Mi  ClIE.s.xriV.     Xi-w  I'al.  I'n.'.s.,  p.  ilO  ,  pi.  I,  flg,  fl,  a,  h. 

It.   l:i,-l,„ii<ll(\i.  Ill  (.'IIES.NEY.      III.  ;    H^'.  .5,  n,  b,  C. 

Jh'i/njironiie^  rrtnisn^,  ^IKEK  and  Havpkx,  18G4,     PaUniit.  Upjifr  ^!)^.^I>lll ),  p.  'Jll ,  li;:.  7,  ly,  &,  i',  rf. 

I'ositUin  and  localifi/ — Abundant  in  uppcv  Coal  Mcasiucs ;  La  Salle, 
Illinois. 

(leiius   ATHYKIS,    McCoy. 

Athtkis    subtiuta,    IlalTs  (sp.) 

PI. -r.,  Fi,^.  u. 

'Iirrhrnhda  sublililn.  n.vi.i,.     SfaiisTjury's  Crt.  Salt  T,alu>  Ki-port,  p.  Ilio  ;  pi,  f\',  H,n   1,  a,  B.niiil  2,  «,  h. 
H/ilrifji-rrt  xiihlilltii,    Mf.kk  and  H.lYDEX,  Ih,".'!,     Prin'iad,  Phila.  Aiaiil.  ^Nat.  St'i..  p.  211,  etc. 
Afhijrixsithtnilil.   XElVHERrtY,   IHU.      Ivi-m'  Ciilin-ailii  lif'pilll,,  p,  I2li. 

I'ositiiiii  mid  local Iti/ — Abundant  throu;.;'liont  the  Coal  Measures. 
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Genus    SVNTRIELAS^M A,    M.    and   W. 

Syntriklasi?a  hemipucata,   Hall's  sp. 

\'\.  -i;.  Fin.  20. 

Siiiri/er  linjiifiliraln.   11  \u„  IHS'J.     SiMiiMliiir.i 'a  Salt.  I.;iUi-  Reiinn,  p.  409  ;  ]il.  4.  li^.  3. 
.Siiiilrii-hisiini  heiiiiplicala.  Meek  aud  Woudikn.  18fiC.     liipm  l  IJeol.  Smvi-y  nf  III.,  Vol,  IT,  |>.  :I23  ;  tig. 
36,  and  p.  ;!24,  Hi;.  27, 

Position  (111(1  iocaliti/ — ITpper  Goal  Measures;  twelve  miles  north  of 
Vaudalia,  Fayette  county,  Illinois. 

Genus   MBEKELLA,  White   and   St.  John. 

Meekella  stkiato-costata,   Cox  sp. 

PL  20.  Fig.  ^1. 

rUrntida  siriatii-roxtalii.  Ci'X.  It'.u.     Owen's  (ie,,l    llcj.ort  of  Ky.,  Vol.  Ill,  p.  .lilt'  .  pi.  P,  li^-.  7. 
Meetrella   t>tyta1<:-rt>^talii.  ■\\^11ITK  ajul   St.  JulIN,   ]:^IJ7.     Trail.-*.  Cllirii^n  .Vcail.  Sci.,  Vol.  1,  pp.  I-Jll,  \-H; 
tigs.  4.  J  and  0. 

I'onition  and  Ioc((lity — La  Salle,  (_'asey\  ilie  and  \aiious  dtlier  localities 
ill  Illinois;  in  upjier  ami  l.ower  Coal  .Measures. 

Genus   RHYXCHOXELLA,    Eiscliei-. 
Ehynchonella  Osagensis,    Swallow. 

PI.  26,  Fig.  22 

Rhynchiinella  (CamaropJwda)  Ogajjen.^U.  S\v.A.Lr,ow,  l^.'--'.    Ti-ans.  St.  Loiii.s  .Vc:iil.  Sc,  Tul.  T,  p.  '219. 
Tei-ebratuta  I'la.  MarCOU,  1.^."i.-J.     Liiol.  N.Am.,  p.  51;  pi.  6,  tig.  12. 

Fosition  (1)1(1  local iti) — Coal  Pleasures,  Uanville,  Illinois ;  aud  roof  of 
Coal  N(.i.  (>,  Fulton  county,  Illinois. 

Genus   ORTHIS,   Dahnan. 

Ortuis    cakbonaria,    Swallow. 

PI.  25,  Fig  4. 
Ort/iis  carbonaria,  Shallow.     Traua.  St.  Louis  Acail.  Sti..  Vol.  I,  p.  21t<. 

Position  and  lomlitij — Upper  Coal  ^Measures  ;  La  Salle,  Illinois. 
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Genus  TEEEBRATULA,  Lllwyd. 

Teeebratula  bovidens,   Morton. 

PL  25,  Pig.  15. 

Terehi-atula,  bovidens,  MonTOS,  1836.    Am.  Jour.  Sci.,  Vol.  XXIX,  p.  150. 

T.  genicidosa,  ;M<.'Chesney,  1861.    Dcscr.  Ke^p.  Pal.  Foss.,   p.  82.    Alao,  1865  illustrationa  of  same ; 
pi.  1,  fig.  2,  a,  h,  c. 

Position  (Did  locality — Upper  and  lower  Coal  Measures  of  Illinois. 


Genus   DJSOHSTA,    Lamark,  1819. 

DisciNA    NiTiDA,    Phillips  sp? 

PI.  S5,  Fig.  1. 

OtUcvIc,  iritida,  Pmu  irB.    Geol.  of  Tork,  Vol.  \1,  p.  221 ;  pi.  11 ;  figs.  10-13. 
A'////.  JJif,chia  Mib-smiru-iiyh,  Sruiued.     Trans.  St.  Louis  Acad,  Sci.,  1860,  p.  221. 

Specinieiis  of  this  shell  sent  to  Prof.  Davidson  were  pronounced  by 
him  identical  with  the  Eniopean  form  known  as  D.  nituht. 

Position  and  locality — Common  throughout  the  Coal  ]\reasures  of  Illi- 
nois. 

Genus   LINOULA,    Bvuguiere,    1789. 

LiNCiULA    MYTiLOiDES,    Sowerhy? 
PI  a-,.  Fig.  2. 

Lingiila  m/iUliiiiiilt,  SnwEliliY.     Mil).  Ccui.,  Tab.  XIX  ;  liiia.  1  and  2,  1813. 

Compare  L.  vtiihonala,  (JciX.     (.Jool.  Surrey  of  Kijnlucl^y,  Toi.  Ill,  ii.  576  ;  pi.  10,  fig.  4. 

Position  and  locality — Common  throughout  the  Coal  Tdeasnres  of  Illi- 
nois. 

Spirifer    Fultonensjs,    Worthen  Ms. 

PI.  25,  Fi^.  5. 

Shell  rather  small,  transvcrsel}'  oval,  valves  nearly 
equal  in  convexity,  with  a  Avide  cardinal  area  restricted 
entirely  to  the  ventral  valve,  and  divided  hy  a  triangular 
fissure.    Hinge  line  equal  to  tine  greatest  width  of  the  shell. 
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cardinal  angles  not  rounded.  Dtnsal  vahc  moderately 
convex,  mesial  fold  extending  to  the  beak,  and  di\ided 
along  tlie  middle  l)y  a  shallow,  longitudinal  depression. 
Dorsal  valve  rather  deejjer  than  the  ventral,  the  beak  (ex- 
tending considerably  beyond  that  of  the  opposite  valve; 
sinns  deep,  extending  from  the  beak  to  the  opposite  margin, 
with  a  single  rounded  plication  in  the  center.  Surface 
ornamented  with  sixteen  to  twenty  smoothly  rounded  pli- 
cations on  each  valve,  nearly  twice  as  wide  as  the  spaces 
between  them. 

Of  this  unique  little  shell  we  have  seen  but  a  single  .specimen,  which 
was  found  by  Mr.  John  Wolf,  of  Canton,  in  the  limestone  over  one  of 
the  coal  seams  onteroiiping  at  that  point. 

Fositiou  aiul  locality — Lower  foal  Measures;  Fulton  county,  Illinois. 


Spirifkk  cameratus,   Morton. 

PI.  25,  Fig.  r. 
S'pirifrr  camcvttliis,  MouTdx.    Am.  Jour.  Sti.,  Viil.  XX'IX,  p.  l.lOj  pi.  2,  fig.  3. 

Fosition  and  locality — Common  throughout  the  Coal  Measures  of  Illi- 
nois. 

LAMELLIBRANOHIATA. 

Genus  MOXOTIS. 

MoNoTis?  GKEGARiA,  M.  and  W. 

PI.  26,  ri^'.  5. 
Mi'iintis .'  gregaria,  Mekk  antl  Woktiien,  1870.    Proceed.  Acad  Nat.  Sci.,  Phila.,  p.  38. 

►Shell  very  small,  extremely  thin,  compressed,  oblique, 
varying  from  truncato-suboval  to  subcircular;  hinge  line 
less  than  the  breadth  of  the  valves ;  auricles  small,  obtusely 
angular,  undefined  by  any  sinuosity  of  the  margins;  poste- 
rior (?)  margin  rather  regularly  rounded  in  outline,  and 
rounding  into  the  pallial  margin;  anterior  (?)  border  promi- 
nent below,  and  rounding  into  the  base,  but  straight  and 
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ascending  with  a  l)a(l<:A\'ar(l  slant  to  the  hinge;  beaks  located 
near  the  middle  of  the  hinge  line,  alxive  which  they  seem 
scarcely  to  rise.  Surface  marked  hy  exti-(imely  fine  con- 
centric stria\  and  a  few  somew  liat  larger  furrows  or  wrin- 
kles of  groA\  th,  crossed  cm  the  anterior  (?)  lialf  of  each 
valve  l)v  snuill  radiating  cost;e,  generally  not  defined  near 
the  anterior  (?)  margin.  Antero-postcu-ior  diameter  0.25 
inch;  hight,  or  diameter  at  right  angles  to  the  hinge,  0.20 
inch;  convexity  unknown. 

Of  this  litttlc  slicll  we  have  luimerons  specimens,  all  compressed  to 
eutire  flatness  on  the  surfaces  of  the  lamina:'  of  sliale,  many  of  them 
lyiiii;'  with  the  two  va]\'eN  opened  out  and  connected  ijy  their  hinge 
margins.  As  thus  seen  their  small  size  causes  them  to  appear  nuich 
like  the  valves  of  I'dsiildHomia,  or  those  of  some  of  the  little  phyllopod 
(Jrusta<.'ea.  This  form,  hdwcver,  is  found  on  closer  examination  to  be 
ditt'erent,  while  their  radiating  ccista^  also  indicate  different  affinities. 
Some  individuals  are  a  little  wider  pr()]i(irti(inally,  in  their  antero-pus- 
terior  diameter,  than  that  from  ■\^  hich  the  above  measurements  were 
taken,  and  these  have  much  the  outline  of  the  left  \alve  of  somi;  forms 
of  Afiviiliipecfeii,  excepting  that  the  auricli's  are  not  in  the  slightest  de- 
gree defined  (in  eitlier  vah'e)  by  any  traces  of  a  marginal  sinus. 

It  is  ]i(issible  that  this  little  shell  may  be  a  true  Lima,  as  it  has  much 
the  form  of  some  si)ecies  of  that  genus,  and  there  certainly  are  in  th(> 
Western  Coal  Pleasures  two  or  more  species  ajjparently  agreeing  in  all 
lesjii'cts  with  that  genus.  If  a  Lima,  of  course  the  side  we  have  de- 
scrib(_'d  as  t])e  anteiioi'  must  be  the  posterior,  and  vice  rcrsK.  The  rea- 
sons for  doubting  its  I'chitions  to  the  genus  Lima,  however,  are  (1), 
extreme  thinness  ;  (L!),  the  fact  that  it  seems  to  have  a  prismatic  struc- 
ture; and  (3),  its  \ciy  small  size  It  is  possible,  however,  that  the  ex- 
tremely thin,  fibrous  shell,  as  we  now  sec,  may  consist  only  of  the 
exteriml  laniina,  left  after  the  decomi)osition  of  the  inner  layers.  If 
so,  and  the  fibrous  a])pearance  is  really  the  original  sti'ucturc,  it  would 
mole  pi<.ibiil>ly  belong  to  some  perhajis  undescrihed  genus,  allied  to 
Ariciiliipcdi'ii,  of  the  family  A  rinilitke.  If  a  true  Mdiintis,  it  would  be 
the  only  known  species  of  that  genus  in  our  Carboniferous  rocks,  the 
common  M'esti'rn  (_'oal  .Measure  shells  usually  referred  to  that  genus 
lielonging  to  a  \'ery  distinct  group,  to  which  ]'.ll;^■l;IOII  has  applied  the 
name  I'scudomimotin. 

Loriility  11)1(1  jxisiliiin — Jacksonville  coal  shaft,  roof  of  coal  No.  3  ?  of 
tlie  Illinois  section,  Jai-ksftnville,  Illinois. 
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Gemis  MA(MU)I>()N,  Lyrvit. 
]\lAClt()DON   DULU'ATUS,    JM.   and   W. 

PI.  as,  FiK.  3. 
Mn,-rnih,„  ddicalii.i.  MEEK  ami  WouTllEN,  1^70.    rnnefci  Acart.  Natural  Sci.,  Philii.,  p.  40. 

SheTjL  small,  about  twice  and  a-lialf  as  long-  as  high, 
niodevately  convex,  elongate  rhomboidal  in  outline,  poste- 
rior margin  obliquely  truncated,  so  as  to  be  angular  at  tlie 
base;  cardinal  margin  about  three-fourths  the  entire  length, 
and  nearly  parallel  with  the  base;  anterior  extremity  very 
narrowly  rounded;  basal  margin  nearly  straight  along  the 
middle,  but  rounding  very  gradually  upward  anterioidy; 
beaks  de^iressed,  and  placed  about  one-fourth  the  entire 
length  of  the  valves  behind  the  anterior  extremity ;  poste- 
rior nmbonal  slopes  subangular  from  the  beaks  obli([uely 
backward  and  downward,  to  the  sharply  rounded  or  sub- 
angular  posterior  basal  extremity,  Avhile  the  spaces  behind 
and  above  these  slopes  are  compressed  or  slightly  concave. 
Surface  marked  by  small  ridges  and  lines  of  gr(»wth,  which 
are  crossed  by  raised  radiating  lines  or  linear  costa^,  rather 
widely  separated  posteriorly,  but  more  closely  arranged, 
and  less  strongly  detined  towards  the  front  jiart  of  the 
valves.  (Cardinal  area,  hinge  and  muscular  impressions 
unknown.)  Length  0.45  inch;  hight,  0.19  inch;  convexity 
about  0.11  inch. 

This  little  shell  will  be  I'eadily  distinguished  from  its  associate,  for- 
merly de.seiibed  by  us  under  the  name  M.  teniiistriatas^  by  its  much 
more  oblique  and  less  gibbous  form  ;  but  more  especially  by  having  its 
linear  radiating  cost;c  separated  by  wide  intervening  spaces,  instead  of 
being  closely  crowded  together.  We  know  of  no  species  with  which  it 
could  be  confounded. 

Localltij  and  position — Springfield,  Illinois.     U]iper  Coal  Measures. 
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]MaCU01)()N  TENUrSTRIATUS,  M.  aiuT  W. 

ri.  iii,  Fig.  4. 
2Iiirr<i.liiii  leiniUtriata,  Mkiok  anrt  ^VollTIIK^-,  iKliT.     I'riKTca.  (Jliica,n»  Aim.I.  Sci.,  Vul.  I,  p.  17, 

SfrELL  ^iiuall,  rliombic-obloiig,  rather  distinctly  convex 
aloiii;'  the  umbonal  .sh)|)cs,  and  ncav  the  front  a  little  more 
tliau  t\\'icc  as  long  as  high;  basal  and  cardinal  margins 
liarallel,  the  former  nearly  straight,  or  somewhat  sinuous 
near  the  middle;  cardinal  margin  straight,  not  quite  equal- 
ing ihv  greatest  antero-posterior  diameter;  anterior  side 
rounding  up  from  below,  so  as  to  meet  the  hinge  nearly  at 
right  angles;  posterior  Itasal  margin  narroM'ly  rouiulcd; 
jiosterior  margin  obliquely  truncated,  often  a  little  sinuous 
above,  dorsal  region  behind  the  umbonal  slope  compressed; 
beaks  convex,  a  little  flattened,  incurved,  rising  some^vhat 
above  tlie  hinge  margin,  located  about  half  way  between 
the  middle  and  the  front;  flanks  broadly  impressed  or  con- 
cave from  the  umbonal  regions  obli(|uely  liackward  to  the 
faintly  sinuous  part  of  the  basi';  cardinal  area  unknown; 
j)osteiior  linear  teeth  about  three;  surface  ornamented  with 
distinct  marks  of  growth,  crossed  ])v  radiating  markings, 
whicli,  on  the  compressed  posterior  dorsal  region,  form 
rather  well  defined,  I'adiating  lines;  anteriorly,  however, 
these  diminish  in  size,  so  as  to  l)ecome  veiy  minute  or 
scarcely  visil)le,  crowded,  obsolescent  stria'. 

Length,  O.7.")  inch;  hight,  0.31  inch;  c(»nvexity,  about  0.30 
inch. 

rositldit  and  Inailittj — Upper  ( "oal  IMcasuic.s;  >S]iriiij;tield,  Illinois. 


Genus   AYIOULA. 
AvK'ULA  ]M(>i;(;axe5n\sis,  M.  and  W. 

n.  ac,  Fi-.  14. 

I'll  nil  (fleriiHia)  Miiiiiiiiuij,-,!,,,  MEEKaud  WdimiE.x,  1866.      riin'i'cil.  Ac-ail.  Nat.  Sri.,  Phil.a.,  p.  -J.-^l. 

SiJi'iLL  (left  valve),  exclusive  of  the  posterior  wing,  ob- 
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liquoly  sub-ovate,  modci-ntcly  convex;,  very  thin;  iintiirior 
and  basal  mavyins  formini;-  an  obliquely  (lesccaiiliu^-  semi- 
oval  or  seinieireular  enrve  fV(un  the  anterior  ear  to  the  ])os- 
terior  mariiin,  wlueli  is  prominently  and  rathei'  narro\\ly 
rounded;  binge  line  somewhat  less  than  tbe  leniith  of  the 
sbell,  and  ran<iiuu  at  an  angle  of  abont  forty-fi\(!  degrees 
above  a  line  drawn  from  the  beak  to  the  most  prominent 
part  of  tlie  posterior  ])asal  margin;  beak  oblique,  rather 
eonA  ex,  and  placed  very  nearly  over  tlie  anterior  extremity 
of  tlie  hinge;  anterior  ear  very  small,  a  little  convex,  but 
separated  from  the  savcII  of  the  umbo  liy  an  oblique,  shallow, 
ronnded  sulcus  or  impression,  rounded  at  the  extremity, 
and  defined  in  outline  by  a  very  shallow  marginal  sinu- 
osity; posterior  wing  large,  flattened,  triangular,  and  de- 
fined in  outline  by  a  broad,  moderately  deep,  rounded  sinus, 
not  equaling  in  length  the  most  j)rominent  part  of  the  pos- 
terior margin  below  the  sinus ;  in  young  shells  rather  acutely 
angular,  but  more  obtuse  in  adult  specimens.  Surface  orna- 
mented by  numerous  linear,  radiating  costa^  smaller  than 
the  flattened  spaces  l»etween,  and  crossed  l>y  raised  concen- 
tric lines,  so  as  to  form  a  neat  cancellated  style  of  marking, 
quite  as  distinct  on  the  posterior  wing  as  on  the  body  of 
the  valve;  radiating  costa'  increasing  by  intercalation,  the 
intermediate  ones  dying  oiit  at  various  distances  between 
the  free  margin  and  the  beak,  all  more  or  less  interruj)ted 
at  various  intervals  by  irregular,  shallow  concentric  fur- 
rows of  growth.     (Bight  valve  unknown.) 

Length  of  the  largest  sj)ecimen,  measuring  obliquely  from 
the  most  prominent  part  of  the  posterior  basal  margin  to  the 
extremity  of  the  small  anterior  ear,  1.55  inches;  do.,  par- 
allel to  the  hinge  line,  1.41  inches;  hight  at  right  angles  to 
the  hinge,  2  inches;  length  of  hinge  and  anterior  ear,  1.17 
inches;  length  of  posterior  ear,  from  the  beak  to  its  extrem- 
ity, 0.91  inch. 

This  ratlicr  liaudsome  sjiedcs  lias  iimre  the  aspect  of  certain  Upper 
Silurian  forms,  su<jLi  as  Ackitbi  voiiuniiui.-i,  Hall,  than  of  any  other  Car- 
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boiiilVroiis  species  Avith  wlncli  \\  e  iii'e  acquainted,  tliougli  of  coinse  j)r<'- 
seiitiiig  well  marked  specific  ditfeienees.  j\ll  of  the  twenty-odd  sp<'ci- 
ineiis  we  ]ia\'e  seen  are  left  valves,  from  wliieli  fact  we  n]ay  infer  that 
the  right  valve,  was  nioie  tiagile,  and  eonse<juently  rarely  i)reser\'ed. 
It  is  also  i)rohal)le  that  it  was  less  convex,  and  more  faintly  marked 
than  tlie  otliei-,  as  is  usual  in  shells  of  this  kind.  As  we  know  nothing 
of  the  hinge  and  niui-cnlar  inijircssion  of  this  shell,  we  of  course  cannot 
determine  whether  it  is  a  rtvrhicd  or  a  true  I'lciia  f^AriciiInJ.  If  the 
latter,  and  KleixV  older  pre-Linna-an  names  are  to  he  adopted,  its 
name  will  beconie  ^Iricida  Mon/niiotsis. 

LamJiii/  1(11(1  position — Below  the  jniddle  of  the  Ccial  Pleasures;  Mor- 
gan county,  Illinois. 


AvicuLA  LONGA,   Gciiiitz  pp. 

PI.  at;,  Fiy.  1. 

t,,iiiUi(i  Iniir/n,  Geimiz,  ],'i;ii.     C'aili,  iiud  Ih  ;i>.  ii]  Xi'liiii,Hliii,  p.  .K;  taf. -2,  lig.  K:. 

LocdUly  iind  posiiioii — l)au\illc,  Illinois;  loot  shales  of  Coal  !No.  7. 

Geiins  TL  AC  I  \ ( )PS IS. 

i'L.VCl^Ol'SIS   CAKRONAUIA,    ^\.   and    W 

PI.  27,  Fig.   J, 
rianin'qi.'.is   milmiiiiTia ,   JlEEK  anil  WoUJIiKN,   Iflid.      I'nirOMl.  t'lliiil^i.  Acail.  Sii..  Viil.  I,  p.  ,'3. 

Shull  <)rl)icnlur,  coiiiprcsscd  sult-lieinisplicrical,  t-x- 
licuiely  tliiii.  I'pper  or  riniit  vulvo  irreiiularlv  c«tnv«>x, 
Hoiuctiiiics  rather  gililxnis;  ]iiiig<'  iiiarj^in  .stniii;lit,  gciuT- 
ally  equaling'  ul)out  one-third  to  oiie-half  tlie  diameter  of  the 
valves,  and  usually  showing  a  sliglit  disposition  to  develops 
small,  obtuse  ears  at  the  extremities;  beak  very  small, 
sonietinu's  eompiessed  and  nearly  obsidcte,  marginal,  but 
not  projceting  distinctly  beyond  tlie  cardinal  border,  located 
at  tlie  middle  of  tlie  hinge,  and  showing  a  slight  forward 
curvature.  Tndcr  valve  Hat,  <u-  conforming  to  the  ine([ual- 
ities  of  the  surface  to  which  it  was  attached;  beak  marginal, 
and  ^cry  nearly  obsolete.  Surhice  of  both  valves  marked 
with  irregular,  unduhiting  or  interrupted  radiatiug  lines, 
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witlx  1)voad,  faint,  irregular  concentric  A^rinldes,  and  a  set 
of  obscure  striae  of  growth.  Often  there  is  also  an  eritirclv 
independent  series  of  parallel  ridges,  crossing  the  unibonal 
region,  or  sometimes  the  whole  surface  obliquely,  and 
partly,  or  sometimes  almost  entirely,  obliterating  the  other 
markings.     (Hinge  and  interior  imknown.) 

Diameter  of  the  largest  specimen  found,  from  the  hinge 
to  the  pallial  margin,  1.30  inches;  oblique  parallel  ridges 
nniformly  nnmbering  seven  t(»  eight  in  0.20  inch. 

Althougli  tlie  species  upon  wliicli  tbe  geuus  riiicKniip.si.s  was  founded 
M'as  from  the  Great  Oolite,  and  we  liave  no  knowledge  of  the  genus 
having  ever  been  identified  from  older  rocks,  our  specimens  agree  so 
exactly  in  all  their  visible  characters  with  the  figuies  and  description 
of  that  group,  that  we  can  scarcely  doubt  the  propriety  of  referring  our 
species  to  it.  Indeed,  if  it  were  not  for  the  curious  i)arallel,  oblique 
markings  seen  on  most  of  the  specimens,  ii  might  even  be  confounded 
with  the  typical  species  of  tlic  genus  fl'.  Jimiisis^  of  Rcemer) ;  and  if  we 
are  not  mistaken,  one  of  Mukkis  and  Lv('E'J"J''s  iigiircs  shows  some 
traces  of  similar  markings,  tliougli  they  cross  the  valves  obli(]ucly  in 
the  opposite  direction. 

On  son)e  of  the  specimens  we  ob.scr\'c  small  discs  growing,  which  we 
should  think  probably  tlie  under  vahe  of  the  young  of  the  shell  under 
consideration,  were  it  not  that  the  minute  ai)ex  of  each  is  sub-central, 
while  the  bcalc  of  our  shell  seems  to  have  Ijcen  marginal  at  all  stages  of 
growth. 

We  know  of  no  other  shell  from  any  of  our  palaeozoic  rocks  with 
which  this  is  liable  to  be  confounded. 

Locality  and  position — Springfield,  Illinois ;  upper  part  of  the  Coal 
Measures. 


Genus  SCHIZ0DU8,  King. 
SnnzoDUs  A:\rpjiUS,  ]M.  and  W. 

v\.  -jn.  Fi^.  fl. 
Schizodits  amplus,  Meek  and  Wouthen,  1810.    IVnct-etl.  Acad.  Nat.  Sci..  Pliila.,  p.  41. 

Shell  attaining  a  large  size,  as  determined  from  inter- 
nal casts,  moderately  convex,  oblong-suboval  in  outline,  or 
about  one-fourth  of  its  length  longer  than  high;  anterior 
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side  short,  roniidmn'  from  nlxivc  tlie  luidille  into  ilie  base; 
outline  of  Tcntral  margin  forming  a  broad  semi-oyate 
rnrve  ;  posterior  margin  nearly  yertirally  subtruneatcd, 
birt  rounding  abrnptly  into  the  doi-sal  margin  al)OYe  and 
into  tlio  basebeloAv:  cardinal  border  nearly  straiglit,  and 
sloping  Tcry  slightly  from  the  l)ealvs  posteriorly;  beaks 
mneh  dejiressed,  nearly  anterior,  incnrved,  closely  approxi- 
mated, and  directed  forward  and  inward.  I*osterior  ab- 
dnctor  muscular  scar  shallow,  rather  lai'ge,  suboval,  and 
located  close  up  nnder  the  ]tosterior  cxtrcniity  of  the  hinge; 
anterior  do.,  smaller,  deeper,  suliovate,  and  phned  Ycry  near 
the  anterior  margin  a  little  above  the  middle,  with  rather 
distinct,  nearly  detached  pedal  mnscnlar  scars  at  their  up- 
per ends.  Posterior  nmbonal  slo])es  with  each  a  distinct 
sulcus  extending  from  the  beaks  obliquely  backward  and 
downward,  becoming  wider  and  more  shallow  as  they  de- 
scend, so  as  to  die  out  before  reaching;  the  posterior  l>asal 
maigin.  (bLxtei-nal  surface  unknoAvn.)  Length  of  cast, 
2.(10  inches;  bight  of  do.,  2. IT)  inches;  ccnivexity,  l.r)() 
inches. 

Tliiis  is  tliL'  hir^cst  hii(;ri(^s  nf  A'cA/.-of/z/.s- (if  it  licliiii.ns  totliat  yoiiiis)  we 
liii\  (■  yet  seen.  Our  duIy  sjieeiiuen  is  an  internal  east,  ui^i'ii;  n"  i<lea 
of  the  natujc  of  the  hinfje.  I'loin  its  general  appearance,  however, 
and  the  nature  of  its  ninseular  and  simple  i)allial  sears,  together  with 
the  remains  of  its  cxlernal  ligament,  \\  e  can  lia\"e  little  doulit  in  re.uaid 
to  its  being  a  Sclii-.oilux.  In  size  and  geneial  outline  its  internal  east 
el<isel\  icsembles  A  iiiphiiirHd  Liiili/i,  deseiilied  fiy  Prof.  ll.VLL,  Ironi 
the  Pi)pei-  Silurian  Limestone  at  Bridgeport,  near  Chicago.  Tt  has, 
liowiY cf,  oli\  ioiisly  no  near  relations  to  that  slicU.  l'"or  a  ^'^/(/,:or/(^s•  its 
beaks  are  niiusiiall\  depressed  and  obli(iue.  We  know  of  no  other  spe- 
cies icsembliiig  il  in  i;eneral  form. 

( 'oiii]iaied  with  l^i-hir.iiilHs  ocriilciiidlls  (Viij)ficiir(Ji<t  '.'  (KciilcntaVin, 
vS\\allow,yl  \\'hieli  seems  lo  be  a  true  iSclii.:(Khis^  and  agices  with  our 
shell  in  size,  it  is  al  once  distinguished  by  its  much  iiioic  defjressed 
lieaks,  h'ss  convex  \alves,  and  broadly  round  ]iostcviov  outline.  Prof. 
>S\\  ALL(.i\v's  species  also  occins  in  our  Coal  Measures,  luit  we  have  only 
y«'t  seen  it  from  a.  higher  i)ait  of  the  series  al  La  Salle. 

I'dsHloii  (Old  liicidili/ — Seaxille,  Fulton  county,  Illinois;  roof  of  coal 
No.  1. 
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SCHIZOUUS   (rRIS('<»NrA)   PKRELEOANS,  M.  Mild  ^Y . 

PI.  2G,   Fig.  19. 
,'<f],i:,;l„g  {T'riia-niiiii)  perckgans,  jri.:KK  iiml  Worthen,  1870.    Proceed.  Acad.  Nat.  Sci.,  Phila.,  p.  fi. 

Shell  attaiiiiiis;'  a  moderately  large  size,  ovatc-svibcor- 
date  in  general  form,  very  gibbous,  apparently  elosed  all 
around,  rather  tliin.  Anterior  and  posterior  views  pre- 
senting a  neat  cordate  outline.  Pallial  margin  semi-o^ate, 
the  most  prominent  part  being  in  front  of  the  middle ;  an- 
terior side  very  short,  and  rounding  up  abruptly  trom  be- 
low ;  posterior  side  narrowly  rounded  or  subangular ;  hinge 
line  apparently'  rather  short;  beaks  very  gibbous,  promi- 
nent, pointed,  and  strongly  incurved,  so  as  to  bring  their 
points  nearly  or  (juite  in  contact;  located  near  the  anterior 
margin  ;  lunxile  excavated,  but  not  distinctly  detined.  Sur- 
face appearing  to  the  unassisted  eye  almost  smooth,  ex- 
cepting very  regular  raised  concentric  striae,  or  small  costte, 
on  the  anterior  part  of  the  valves,  A\'ith  obscure  traces  of 
smaller  striae  crossing  the  same.  Under  the  his^hest  power, 
hoAVCAer,  that  can  be  well  used  as  a  hand  magnitier,  the 
Avhole  surface  is  seen  to  be  covered  l)y  an  extremely  mi- 
nute, perfectly  regular,  crowded  sculpturing,  as  if  made  by 
crowded,  microscoxiic  cross-lines,  entirely  invisible  even 
under  a  good  common  pocket  magnitier. 

Hight  of  a  small  specimen,  0.90  inch ;  convexity  of 
same,  0.80  inch;  length,  about  1.18  inches.  Other  imper- 
fect specimens  show  that  the  species  sometimes  attained 
three  or  four  times  the  size  of  that  from  which  the  aboAe 
measurements  were  taken. 

rositioii  and  locaUti/ — Roof  of  the  Danville  coal.  No.  7  of  tlie  Illinois 
section,  near  Danville,  Illinois.  We  are  indebted  to  Dr.  J.  0.  ^\'INS- 
LOAV,  of  Danville,  for  the  specimen  described. 
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t^CHizODus  CUETCS,  M.  and  W. 

rl.  2G,  Fii;.  16. 
,s<-l,i:n,liix  i-iirtiis.  JlKKK  and  WoiilliEN,  If'iiC.     IVic.-i-cl.  Clii.iiyi)  Araa.  Sri.,  V.il.  I,  p.  IP. 

SheJjTj  small,  sul>-orl)icular,  rathcv  (•(niipressccl,  thin; 
anterior  side  obli»iuely  truncated,  Avitli  a  convex  outline 
above,  and  rounded  into  tlie  base  below;  base  decjdv 
rounded  anteriorly,  and  ascending  Avitli  a  slightly  straight- 
ened outline,  or  even  sonietinies  very  faintly  sinuous  be- 
hind; })(»sterior  side  narrower  than  the  front,  nearly  ver- 
tically truncated,  so  as  to  form  almost  a  riuht  angh-  Avith 
the  base  at  the  terminaticm  of  the  umbonal  ridge,  and  more 
<n'  less  I'ounded  into  the  cardinal  margin  above;  posterior 
dorsal  region  behind  the  umlxinal  ridge  compressed  and 
cuneate;  cardinal  margin  skping  more  or  less  behind  the 
beaks;  beaks  clc\at«-d,  incurved,  and  placed  very  slightly 
in  advance  of  the  middle;  umbonal  slope  ratlier  distinctly 
angular  from  the  beaks  to  the  posterior  basal  extremity; 
ilanks  just  in  advance  of  this  ridge  sometimes  faintly  con- 
cave; surface  marked  with  very  Hue  concentric  striu'. 

Length  of  the  lai'gest  specimen  from  which  the  above 
deseriptioiL  was  dra\\n  up,  0.43  iucdi;  hight,  0.33  inch;  con- 
vexity, al)out  O.KJ  inch. 

LiicdlUji  (iiul  posilioii — Wahn.sli  eiit-off  ueur  Xcw  Harmony,  Indiana, 
and  in  tlic  nodnles  of  ar.uillaci'ous  linR',ston(.>  owr  Coal  No.  i,  in  Fulton 
county,  Illinois. 

(lenus  MYALIXA,  de  Koninck. 

]\lVALIN.\    TERATTENUATA,    ^I.    and    H. 

PI.  ill,  Fil;.  11. 
MijtihiH!  i)eraUejni(iUi.  !MJ'.kk  iind  HayiU'.n,  Ik.'iS      Tr-iiis.  Alljaiiy  Institute. 

I'osilion  (i)i(l  hicdHlii — Tliis  shell  is  abiindiint  in  a  blue  sliak'  below 
C'.oal  No.  7,  in  the  shafts  at  Spvin.y liehl,  Illinois. 
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Genus   EDMONDIA. 

EdMOXDIA'    I'EKOBI.ONGA,    ]M .    iliul    W. 

PI.  27,  Fig.  4. 

£thiimuliii  .'  pcnihtoiiiia,  JIkkk  and  WiUiillEN,   18C6.      ridcccil.  Acad.  Nat.  Sri.,  Phila.,  (for  Hie.  18C5,) 
p. -I!i. 

Shell  loiiiiitudinally  oblong,  the  length  heing  about 
double  the  hight,  Aery  inequilateral,  moderately  convex; 
the  greatest  eonvexity  being  along  the  oblique  u]ii1)onal 
slopes,  above  and  below  Avhich  the  valves  are  euneate 
postero-dorsally  and  antero-yeutrally.  Posterior  sid<i  dis- 
tinctly compressed  near  the  extremity,  its  margin  sonunN  liat 
rounded  or  sub-truncate  in  outline;  antta'ior  side  very  short, 
less  compressed  and  rather  more  iiarroA\  ly  rounded  than  the 
other;  basal  and  dorsal  margins  nearly  stiaiglit  and  jtarallcl, 
the  former  being  very  slightly  convex  in  outline  a  little  in 
advance  of  the  middle.  Beaks  near  the  anterior  end,  very 
oblique,  comi)ressed,  and  but  slightly  eU'vated  aliove  the 
hinge  margin;  umbonal  slopes  ])romiueutly  roiinded  or  sub- 
angular  from  the  beaks  obliquely  towards  tlu'  posterior 
inferior  margin.  Surface  of  cast  sho^ving  only  faint  traces 
of  a  few  irregular  concentric  undulations,  mainly  belo\v 
the  umbonal  ridge.     (Hiug(^  and  interior  unknown.) 

Length,  2.50  inches;  hight,  1.25  inclies;  convexity  of  a 
left  valve,  0.47  inch. 

^Vltbongli  the  only  specimen  of  this  species  we  have  seen  is  merely  a 
cast,  sliowing-  notliing  of  tlie  hinge,  or  the  internal  characters,  nor  of  the 
finer  snrface  markings,  we  have  thought  it  desirable  to  call  attention  to 
it  as  one  of  the  bivalves  of  this  horizon,  as  it  will  probably  be  long 
before  better  examples  are  found.  A\'e  confess,  ho\veveT,  that  we  are  at 
a  loss  in  regard  to  its  generic  characters,  and  have  merely  placed  it  pro- 
visionally in  the  genus  Ed)iio)i(U<i. 

In  general  appearance,  this  shell  aiiproaches  Edjuonclla  '!  comprensa 
of  Mc<.'i>y,  (Carb.  Foss.  Ireland,  pi.  13,  fig.  10,)  but  it  is  rather  longer  in 
proportion  to  its  hight,  and  it  has  mnch  less  prominent  and  more  coin- 
pressed  beaks,  as  well  as  sub-angular,  instead  of  obtusely  rounded  um- 
bonal slopes. 
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rofn'tidii  (lilt]  hwaJlty — La  Salle,  Illinois;  Silicious  Limestone  of  the 
nppw'  division  of  the  Coal  !\[easnr(^s. 


GeiuLs  OLIKOPISTHA,  M.  and  W. 

CLIN^OriRTIIA   ItADIATA,    YAK.    LEVIS,    ]M.    and   W. 

PI.  27,  Fii;  7. 

Chanjii^llui  miliiila,   mi:  leri-,.  JJmcK  and  "WouillEX.     rnicc-cl  Auad.  Xat.  Sci.,  Phila.,  1870,  p.  44. 
j;,hiinii,na  ,;i,l„tt,(,  Hall,  IsSb.    Iowa  Cc-i.l.  Itrport,  Vol.1,  Tart  2,  p.  "Ill;  I'L  ™i,  Fig.  3. 

Shell  oval,  approacliini;-  oLloiig,  the  liiglit  being  from 
t\vo-tliirds  to  tliree-fourtLs  tlie  leiigtli,  moderately  convex 
in  voting-  examples,  and  becoming  vcntricosc  vitli  age ;  an- 
terior side  mncli  longer  and  wider  tlian  the  others,  regularly 
rounded  in  outline;  posterior  side  ver}'  short,  rather  nar- 
row behnv  the  beaks,  and  vertically  truncated;  ventral  mar- 
gin most  conA'cx  a  little  in  advance  of  the  middle,  thence 
round  upward  into  the  front,  while  behind  the  iniddle,  or 
iK^arly  under  the  l)eaks,  it  is  slightly  contracted  or  sinuous; 
dorsal  outline  sub-parallel  to  the  l>ase,  the  margins  of  the 
vah cs  l)ciug  erect  anteriorly  and  rounding  into  the  anterior 
mai'gin;  hinge  line  rather  short;  beaks  rather  ventricose, 
rising  above  the  hinge  line  and  placed  about  half  Avay  be- 
tAvcen  tlie  middle  and  posterior  end;  posterior  umbonal 
slo])es  often  rendered  somewhat  prominently  rounded  by  a 
slight  flattening  of  the  valves  l)ehind  the  beaks,  near  the 
truncated  margin;  ligament  lance-oval  in  form,  rather 
short,  and  placed  immediately  behind  the  beaks,  exactly  in 
the  position  \\-e  would  expect  to  see  the  lunule  if  the  shorter 
side  of  the  valve  were  the  anterior;  surfiice  ^vith  a  polished 
np])earance,  and  generally  only  showing  tine  lines  of  growth, 
but  in  some  examples  also  having  obscure  radiating  marks 
neai-  the  ventral  margin,  which  are  nearly  always  delined 
on  internal  casts. 

Length  of  a  large  sx^ecimen,  1  inch;  hight,  0.(i2  inch; 
convexity,  0.51  inch. 
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LiKuJitji  and  posiiioii — Roof  of  Coiils  Xos.  4  ;iiid  T)  of  Hh'-  Illinois  sec- 
tion, ill  Fulton  county,  and   in  tlie  sliaJts  at  S|»niij;(icld. 


Genus  ALLOEISMA,  King. 
^VLT.OKTs:\rA  cosTATA,  M.  and  W. 

V\.  2C,  Fig.  15. 
Allarisma  c:-iitnta.  Mei!k  and  Worthes.    Proceed.  Acad,  Nat.  Sci.,  Phila.,  1869,  p.  171. 

Shelij  under  medium  size,  longitudinally  oblong,  the 
lengtli  being  more  than  twice  the  hight,  very  thin,  rather 
convex  in  the  central  umbonal  regions;  anterior  margin 
rather  short,  closed,  and  narrowly  rounded;  basal  margin 
forming  a  long,  nearly  semi-elliptic  curve,  with  a  very  slight 
sinuosity  in  front  of  the  middle;  posterior  side  compressed, 
but  apparently  a  little  gaping  and  distinctly  truncated 
nearly  vertically  from  the  base  about  half  way  up,  and 
thence  a  little  obli(|uely  forward  and  upward  to  the  dorsal 
margin;  posterior  dorsal  region  compressed  above  tlie  um- 
bonal ridge;  cardinal  margin  equaling  about  two-thirds  the 
entire  length  of  the  shell,  very  nearly  straight,  and  inflected 
so  as  to  form  a  narrow  or  lance-linear  corselet,  extending 
its  Avhole  length;  beaks  convex,  rising  a  little  above  the 
cardinal  margin,  and  placed  slightly  more  than  one-sixth 
the  length  of  the  valves  behind  the  anterior  extremity; 
lunule  well  defined  and  lance-ovate  in  form.  Surface  orna- 
mented by  abou.t  twenty-five  very  regularly  arranged,  dis- 
tinctly elevated,  concentric  costse,  which  commence  near 
the  lunule  and  extend  backward  parallel  to  the  base,  to 
the  well  defined,  angular  umbonal  ridge  leading  from  the 
beaks  to  the  posterior  basal  extremity,  at  which  ridge  they 
become  suddenly  obsolete,  or  very  nearly  so,  being  mainly 
represented  on  the  more  compressed  posterior  dorsal  region 
by  distinct  lines  of  growth,  which  are  crossed  on  the  middle 
of  this  area  by  a  second  oblique  linear  ridge  extending  from 
the  beaks  to  the  middle  of  the  posterior  margin.     Some 


5S6  rAL.EOJN'TOLOGY  OF  ILLINOIS. 

indications  of  the  nsnal  minute  snrfa(;e  granules  appear  to 
be  yisible  in  some  of  the  moulds  left  in  the  matrix. 

Leiiiith,  about  1.20  inch;  hight,  0.53  inch;  convexity, 
O.U  inch. 

Tliis  is  :i  yovy  neat,  cIot;aTit  .spct-ifs,  of  tlie  type  A.  eJefjans,  Kiiii;',  and 
.1.  Gi'iiiif;ii,  ^\vt'k.  It  is  a  iiiorr,  slciHlcr  sjx'cies,  liowevc),  with  iniicli 
more  sharply  ele\'ate(I  aud  more  i'e^;ulaily  dis]iosc<l  eustie  tliaii  the 
IbviiK'i';  whih'  it  « ill  also  be  readily  distinguished  from  tlie  latter  hy  its 
(•ost;e,  and  much  more  de])ri'sscd  umboiies,  \yider  (higlier)  posteiior 
cxtreiiiety,  ete.  The  regularity  and  i)romiiieuce  of  its  coueeutric  eosta', 
and  theii'  veiy  abrupt  termination  along  the  umbonal  ridge  or  carina, 
are  remarkable  characters  that  give  the  posterior  half  of  the  vahcs 
much  the  apjiearaiiee  of  some  tyjics  of  Tr'f/finia. 

Ldcdlitji  and  pox'ttinn — Found  by  ]\[r.  (iuEEN,  of  the  Illinois  Survey, 
in  Warren  county,  Illinois,  in  a  black,  bituminous  limestoue  near  the 
base  of  the  (.'oa.l  ^Measures. 


^Vllouisma  CiEiNiTzn,  I\Eeek. 

PI.  86,  Fi,^.  :i:i. 

AU:insiiin  rlniiiiix,<',ayirT7.,  iMIi;.     C'arli.  inid  Dyiis  ill  Nell.   ji.  13  ,■  Tali.  1,  fig.  31.    (XcitofKiDg,  [rl(.> 
AU"r'f,ma    i:rhiilzit,  ^Vv.v.K.  l.-ir,.     Am.  Joui.  Sri.  ami  Arts,  Veil.  4),  u.  ».,  p.  170. 

Position  011(1  locality — Itoof  shales  of  Coal  No.  3;  Knox  county,  Illi- 
nois. 


(ienus  CH^ENOCALVDJA.  M.  and  ^Y. 

('Jl.KKOOAKDlA    f)VAT;V,    ]\L.    mid    W. 

PI.  21,  Fig.  5. 

Ch'i'Hocardia  ovata.  Mcttic  and  AVoRTliriN.    Prccnir  .Xrad.  Nat.  Sei.,  Pliila.,  Ibiin,  p.  VA> 

Shkll  obliquely  ovate,  more  than  two-thivds  as  ^ide  as 
long,  moderately  gibbous,  tlie  greatest  convexity  being  a 
little  in  front  of  the  middle.  INtsterior  outline  r<»unding 
into  tli(^  cardinal  margin  aliove,  and  into  the  base  with  a 
1)road  sul)-seniicircular  curve;  dec^pest  part  of  the  base  Iteliind 
the  middle,  from  near  ^\hich  the  anterior  ventral  niari;in 
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asceiuLs  Y«My  abruptly  and  a  liltle  (>l)li(Hiely  forward,  with 
a  sliglitlv  convex  outliui^  to  the  lower  part  of  tlio  anterior 
hiatus.  jVuterior  i^apiuy'  ed^e  truueat<'d,  witli  a  slightly 
convex  outline  and  forward  slope  from  imuiediateh'  in  front 
of  the  beaks,  and  detined,  or  separated  from  the  body  of  the 
shell  by  a  faint  sulcus,  starting  from  the  immediate  front 
of  the  beak,  and  curving  downward  so  as  to  intersect  the 
margin  at  the  base  of  the  hiatus,  ^vhich  (supposing  it  to  be 
equally  dc^velopcd  in  the  right  valve)  is  about  twice  as  long 
as  wide,  and  of  a  broad,  lance-ovate  form,  most  angular 
at  the  base.  Hinge  line  scarcely  more  than  one-fourth  the 
greatest  length  of  the  shell,  measuring  obli(|uely  from  tlie 
the  anterior  extremity  to  the  posterior  l)asal  margin,  and 
ranging  at  an  angle  of  about  forty  tive  degrees  to  the  k>nger 
axis  of  the  vah  es.  Beaks  very  small,  incurved,  and  de- 
pressed almost  to  the  cardinal  margin;  located  nearly  over 
the  anterior  edge.  Surface  with  concentric  stria)  ol)scurc; 
radiating  costje  of  the  posterior  doi-sal  region  very  faintly 
marked,  and  broader  than  the  slight  fnrro^\  s  betw  een,  whihi 
very  obscxire  traces  of  tine  longitudinal  stri;e  may  be  seen 
on  some  of  them;  radiating  cost*  of  the  anterior  tine,  and 
rather  sharply  detined  on  the  gaping  edge,  back  of  ^vhich  a 
few  larger,  obscure  ribs  may  be  seen,  the  posterior  one  of 
Avhit;h  is  larger  than  the  others,  and  curves  down  from  the 
anterior  side  of  the  beak  so  as  to  intersect  the  margin  of 
the  valve  a  little  below  the  lower  end  of  the  hiatus. 

Length,  2  inches;  breadth,  measuring  at  right  angles  to 
the  greatest  length,  1.48  inch;  convexity  of  the  left  valve, 
0.50  inch;  length  of  anterior  hiatus,  0.G3  inch;  breadth  of 
do.  in  same,  0.16  inch. 

This  .shell  ditteivs  so  widely  from  all  others  known  to  us  from  our 
Carboniferous  rocks,  that  a  comparison  is  unnecessary.  Indeed,  we 
know  of  no  other  form  liable  to  be  confounded  with  it,  from  rocks  of 
any  age. 

Locality  ((11(1  ponittoii — Waupecan  creek,  (irundy  county,  Illinois;  from 
the  lower  part  of  the  Goal  Pleasures. 
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Genus  OH.EXOIMYA,  M.  and  H. 

CH.T]>fr>i\iyA  IMiifKEHAnA,  Swallow  sj). 

PI.  27,  rig.  3. 

Allon'sttifi.'  ll'iniu'hriha,  SwAl,l-i>«',  IK-'i^".     Trans.  St.  Ijnm  .Aciil.  .Soi  ,  Vol.  I,  p.  i:i:t. 
Cl^a  iitiinjii  Miiiiuliului,  JUkIlK  aiidHA^  nKN,  Ib.^'if.     I'al.  V]i.  ;Mn.,  p,  43. 

Posifiini  and  locaJilij — Tipper  Coal  Mea.siire.s ;    Clinton  comity,  Illi- 
uois. 

Genus  CAKDIOMORPHA. 
Cardiomokpka  Missoui:ie2s\sts,  81ium. 

PI.  27,  Kg.  8. 
CiiriUmiiuriiha  Missoin-irnith,  RllUMAED.     Trans.  St.  Louis  Ai-ail.  Sci.,  1600.   Vol.  I,  p.  207. 

Position  and  Joealify — Abuntlaiit  in  roof  shales  and  limestone  over 
Coal  No.  3;  Colehester,  Illinois. 

Genus  EI^TOLIU.Ar,  Meek. 
Entolium  ayiculatum,  Swallow  sp. 

PI.  20,   Fig.  12. 

rirlen  arinilatvn,  SwAl.LOW,  IS-'iH.    Trans.  St.  Louis  Acad.  Sri.,  Vol.  I,  p.  215. 
Bnlolitrin-  avUnddtinii,  ilEFK.    i-'inal  lU-port  on  Ktlt.,  p.  ItO;  pi.  0,  fig.  11,  a-f. 


Genus  LIMA,   Bruguiere. 
Lima  retifeka,   Slium. 

PI.  20,  Fig  2. 

Lniia  niij'mt,  SiH'MAKD,  1858.     'I'lans.  St.  Louis  Ai^ul.  Sfi.,  Vol.  I,  p.  211. 

L'iniition  and  Jocaliti/ — Coal  Measures,  S])ringlicld,  and  xaiioiis  otlier 
localities  in  Illinois,  in  lii>tli  upper  and  lower  coals. 
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AVIC'ULOPECTEN    NEGLEOTl'S,    Gcillitz  Sp. 

PI.  2li,  Fi^r.  7. 
reclen  vcglccivs;   fiKlMiz.  1866.     CmiIi.  mill  Dyii.s  in  Ni-li.,  p.  33;  till).  2,  flg.  17. 
Ariadopnteil  myleeliis.  JlEKK,  It(i7.     Am.  Jour.  Sci.  and  Aits,  Vol.  43,  ],.  64. 

Foxition  and  loailily—Uitper  and  lower  Coal  Mcasuics  of  Illinois. 

Genus  PLEUROPHOEUS,  King. 
Plbueophoeus  oblongus,  Meekf 

PL  26,  Fig.  6 
Pleurophorus  oblongns,  Meek,  1672.    Final  Eeixnt  on  Nebraska,  p.  212. 

Localiti/  and  jw.s77(o«— Upper  Coal  Mea.sure.s;  Spriiigfleld,  Illinois. 
Genus  XUCULA,  Lamark. 

N^UOULA   PAJtVA,    MvC 

PI.  20.  Fig.  8. 

Sucuhtparva,  McChesney,  1860.    Descrip.  Koir  Pal.  Foss.,  p.  54;  and  illustrations  of  .same,  Proceed. 
Chicago  Acad.  Sci.,  Vol.  I,  p.  39,  pi.  2,  fig.  8,  o,  6,  o. 

Position  and  hiealify — ( "oal  Pleasures,  Danville,  Illinois. 


ISTucuLA  Beyeiohi,  y.  Schauiotli. 

PI.  20,  Fig.  9. 

?  Xticida  Beiirii-hi,  v.  ScilAUllolll,  1854.  Zcitschr.  d.  Deutsch :  Geol.  ncs.i.,  VI,  p.  551,  Tali.  21,  fig.  4. 
Geixitz,  1861.  Dyas.,  p.  67.  Tab.  X^'UI,  fig.  22-24  ;  also  1860,  iu  Garb,  und  Dyas.  in  Neb.,  p.  32, 
Tab.  1,  Fig.  36-37. 

Locality  unknown ;  Coal  JMeasnres  of  Illinois. 


GASTEROPODA. 

Genus  DENTALIl  M,  Linnt^us. 

DeNTAJLIU.AI  ?   ANNULOSTEIATUM,  M.  and  W. 

PI.  2il,  Fig.  7. 
Dentaliumf  annulostriafMm,  SlEEKaud  WouTHEX.    Proceed.  Acad.  Nat.  Sci.,  Phlla.,  1870,  p.  45. 

Shell  vei\y  small,  rather  distinctly  ta})ering  and  slightly 
arched;  aperture  and  section  circular;  surface  ornamented 
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Ly  vegular,  distinct,  anmilar  costa',  wliicli  pass  ai'oiind  a 
little  obliquely,  and  are  separated  by  r(»unded  furrows  of 
the  same  breadth  as  the  costa'  themselves. 

Length  of  a  specimen  incomplete  at  both  ends,  0.28  inch  ; 
diameter  at  the  hirger  end,  0.06  inch;  do.  at  smaller  end, 
0.04  inch. 

Of  tliis  delicate  little  shell  we  have  seen  hut  a  single  speeimeii,  which 
is  imperfect  at  both  ends.  At  a  first  S'laiice  it  iiii.tjht  he  mistaken  for 
anotlier  iiKire  eoniiiioii  species,  of  near  tlie  same  size,  ncenrnug'  at  the 
same  locality,  and  which  «e  are  inclined  to  think  is  the  IJ.  MfcJii'iiuiin, 
of  (ieinit/.  On  examirinu'  it  under  a  njagnifier,  howexer,  it  can  l)e  at 
once  distinguished  by  its  comparatively  strong,  icgular  costie,  instead 
of  meie  mieniseopic  lines  of  growth. 

It  is  with  some  doubt  that  we  have  referred  this  little  shell  to  the 
genus  Beidnlium,  because  its  small  size  and  eomi>aratively  strong,  regu- 
lar cdsta',  gi\e  it  nuich  the  aiii)earance  nf  the  non-spiral  part  of  the 
shell  of  a  Civriim.  It  is  more  arched,  however,  and  more  tapering  than 
we  generally  see  in  the  Ixjdy  jiart  of  the  shells  of  that  genus,  whicli  aie 
likewise,  we  believe,  unknown  in  any  of  the  i'ahenzDic  rocks. 

I'dsition  (tiul  localltii — Danville,  Illinois.  Roof  of  No.  7  coal,  of  the 
Illinois  section  of  Coal  Pleasures. 

Dentauum  iMEEKiANijxr,  (xeinitz  ? 

PI.  -J',!,  Fig.  8. 
J>,'  Ntdliiim  2Lrkiiiiiuiii,  Cfiuif/,,   18IJ6.     Cnrli.  Hurt  Hyas,  iu  Xi-li  ,  p.  I:),   Tiili.   I,   Fii;-.  ill. 

I'usition  and  locality — Same  as  the  last. 


(ienus  OETHONEjMA,  M.  and  W.,  lS(il.* 

(Pnif.Mir  Ac.Til  N;,t,.  s,,j^  Phila.,  ii.  140.) 

Oktjio^^ejm.v  conica,  jM.  and  W. 

PI.  29,  Pm.  5. 

Orlhniinitn.  conira,  Meek  and  Wcihtiien,  Isiili.     Piocnil.  .Vrad.  Nat.  Sci,,  Plnlii.,  p.  270. 

Shell  (dongate  conical,  thin.     Volutions  (in  adult  ex- 
amples)  ;il)out  niiu',   tiattened  lu-arly  on  a  line  with  tlie 


Imu  a  ilr.si'uiiUdii  nl'  thi.^  i:rnus,  aicuiiiiianiitt  liy  an  illustration  (it  tin"  tyinral  .siirricM.  srr  \^(»1.  II, 
of  till-  llliiii.is  I ;.■..!. .,L;i."il  l;r|...ii.-i,  II.  ;mi,  ihiiii. 


FOSSILS  OF  THE  COAL  MI'IASIUiES.  5!)1 

slope  of  the  spiro,  or  but  sli^litly  convex;  lower  oiu^s  souk!- 
tiiues  a  little  projectiuii'  at  tlieir  lowci"  iiiai-i;iiis  immecliatcly 
above  tlie  suture ;  last  one  distinctly  ani;ular  around  the 
middle,  and  but  moderately  produced  l)elow  the  angle, 
where  it  is  a  little  convex.  Umbilical  region  not  indented. 
Suture  generally  Avell  defined  between  the  loAver  whorls, 
and  merely  linear  above.  ^Vperture  rhombic-subquadrate. 
Surface  shoA^ing,  under  a  magnifier,  small,  very  slightly 
oldique  lines  of  growth,  which  are  sometimes  crossed  on 
the  middle  of  the  flattened  outer  slope  of  the  body  whorl  by 
very  faint  traces  of  two  revohing  ridges,  and  below  the  an- 
gle, on  the  under  side,  l)y  traces  of  another  revolving  ridge. 
Length,  0.70  inch  ;  breadth,  0.30  inch;  apical  angle  a  lit- 
tle convex  on  its  slopes,  divergence  about  30  deg. 

This  sDecics  will  be  readily  (listiiiniiished  from  onr  0.  Sidtci-I,  tlie 
typical  species  of  the  .neiius,  fioiii  the  same  hicalit>'  and  position,  by  its 
larger  size,  smaller  immlicr  of  whorls,  greater  a]iical  angle,  and  par- 
ticnlarly  l)y  never  having  the  U\o  linear  revolving  ridges  jnst  below 
the  suture,  so  characteristic  of  that  s])ecies.  As  mentioned  in  the  de- 
scription, it  sometimes,  though  rarel\',  shows  tiaces  of  two  very  obscure 
revolving  ridges  on  the  flattem'd  jjart  of  the  body  whorl,  but  those  are 
midway  between  its  principal  angle  and  the  suture,  while  those  on  0. 
S((ltcri  are  always  very  distinct,  and  phiced  just  below  the  suture.  The 
jmncipal  angle  07i  the  body  whorl  of  0.  Sitlteri  is  also  much  more 
strongly  detiucd,  being  a  true  cariiui. 

From  the  several  species  oi  Polyphrnidiisin  of  our  Coal  ]\Ieasui'es,  such 
as  our  P.  iiionuita,  P.  pei-itvt(f<(,  etc.,  which  it  somewhat  i-esend)les,  this 
species  will  be  distinguished  by  its  angular  body  whorl,  and  particu- 
laily  by  not  having  this  whorl  produced  below,  and  its  colunnilla  curved 
and  truncated,  so  as  to  produce  the  peculiar  eft'use  character  at  the 
base  of  the  aperture  seen  in  that  genus. 

Locnlify  and  jjo,s7Y(V)»— Hodge's  creek,  Macoupin  county,  Illinois. 
Lower  part  of  Coal  Measures. 
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Genus  ¥ATICOrSIS,  McCoy. 
}s  ATicoi'sis  VEXTRicosus,  X.  and  p.,  sp. 

ri.  2S,    Fii.  13. 

Xatirn   rrntn'cn.  XOKWnOD  and  PRATrEX,   lH:,r>,     Jijur.  Academy  Xatnlal  Sci.,    Pbilad.,  p.  76,  PI.  IX, 

Fig.-in,  0,  1>. 
y(llirn2:s!s  (Xeiila)  J'riyri,  Shumahd,  1858.     Transact.  St.  Louia  Acad.  Sci.,   Vcl.  I,  p.  202. 

Shell  ovate,  oblique,  loniier  than  wide  ;  spire  veiy  much 
depressed,  obtusely  rounded  at  apex;  volutions  two  and  a 
half  or  three,  convex,  the  last  one  very  lai-i^^e,  regularly 
and  rather  strongly  ventricose  in  young  specimens,  but  as 
the  shell  advances  in  age  its  upper  portion  becomes  gradu- 
ally flattened  and  sometimes  sti'ougly  channeled  toward 
the  apertni'e,  and  at  the  same  time  it  becomes  more  or  less 
shouldered  just  beneath  the  suture;  below  the  flattened 
portion  it  is  still  evenly  rounded  to  the  base;  suture  indis- 
tinct at  the  apex,  but  gradually  becoming  more  deeply  im- 
pressed as  it  approaches  the  apertiire;  aperture  large,  ro- 
tundato-quadrate,  its  length  usi;ally  a  little  greater  than 
the  width,  very  oblique  to  tlie  axis  of  the  shell,  contracted 
below  near  the  columella  ;  lips  sharp,  strengthened  above 
at  its  junction  with  the  columella  by  the  callosity  of  the 
latter;  c(»lumellar  lip  thick,  concave,  callous,  smooth;  sur- 
face marked  with  immerous  very  iine  lines  of  groAA  th,  and 
on  the  upper  ])art  of  the  volutions  with  rather  strong  plici- 
stritC,  which  curve  obli(|uely  forward  to  the  suture.  In 
some  s])ecimeus  the  original  coloring  matter  is  still  pre- 
served, and  th(^  fossil  presents  a  delicate  vermilion  hue. 

Sjiiral  angle  from  12()  to  l.'jO  degs ;  length  from  apex  to 
l)ase  of  an  a\  erage  si)ecimen,  0.85  inch  ;  greatest  width, 
0.82  inch;  hight  of  aperture,  0.50  inch;  width  of  same, 
0.45  inch. 

The  forcf^oiii.L;'  is  Dr.  8llUM.Vi:i)"s  onj^inal  description  of  .V.  Pfkci,  the 
type  of  which  one  of  us  ha.s  lutil  :iii  opportunity  to  cxiiiaine  carefully, 
and  we  now  ha\e  liefore  us  an  a  re  urate  tracing  of  it  from  a  good  draw- 
ing- l)y  ]\ir.  Ui.i'iciiS.  It  a.gi'ecs  so  closely  in  almost  e\('ry  respect  with 
the  form   we   lunc   figured   that   we  can   scarcely   eid<'rlain   a  doubt  of 
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their  identity.  The  .specimen  from  whicli  our  (lrii\viiir>-  was  made  has 
the  ealUins  of  tlie  inner  lip  a  little  tliiclier  above,  and  the  eolaiuella 
rather  more  sinuous  below,  than  the  typical  s|)ecinien  of  ¥.  J'rirri,  but 
these  are  variable  characters  in  diifercnt  individuals  of  the  .same  s]ie- 
cies  in  this  yen  us. 

The  most  perplexing  question  in  reij;;ird  to  this  .shell  is  respecting  its 
relations  to  X.  rcHtrka,  of  Norwood  and  Pratten.  On  comparison  with 
their  figure  and  descrii>tion,  tlie  shell  we  have  tigured  will  be  seen  to 
differ  widely  in  nearly  all  its  characters.  Yet  we  are  assured  liy  Prof. 
E.  Cox  that  this  particular  specimen  is  the  original  type  of  If.  oeatrim, 
and  that  it  was  loaned  by  him  to  Nokwood  and  Pratten  for  descrip- 
tion and  illustration.  It  seems  scarcely  possible,  however,  that  the 
ligure  and  description  of  If.  roitrica  could  have  been  made  from  this 
individual  specimen,  and  hence  we  think  Prof.  Cox  may  possibly  bo 
mistaken  on  this  point,  notwithstanding  the  fact  that  he  loaned  this 
.specimen  to  Messrs.  N.  and  P. 

It  is  worthy  of  note,  however,  that  Dr.  ShumABD  describes  the  If. 
Piicci  as  being  ventricose  in  young  examples,  and  differing  materially 
in  form  from  the  adult.  Hence  we  su.spect  that  Xorwood  and  Prat- 
ten'.s  tj'pe  was  a  well  grown  young  individual  of  the  same  species  as 
that  we  have  figured,  and  hence  not  distinct,  si)eciflcally,  from  tlie  sub- 
secfuently  named  If.  Fricei.  At  any  rate  we  are  assured  l)y  Prof.  Oox 
that  the  form  we  have  figured  is  the  only  one  known  to  him  from  any 
locality  near  New  Harmony,  while  we  hav(;  before  us  two  other  good 
specimens  from  tlie  locality  one  mile  south  of  Xew  Harmony,  cited  liy 
Norwood  and  Pratten,  and  these  agree  exactly  with  that  we  have 
figured. 

Position  and  locality — One  mile  south  of  New  Harmony,  Indiana; 
from  the  upper  part  of  the  Coal  Measures. 


Genus  MAOROOHEILUS,  Phillips. 
Mackoohbilus  Altonensis,  Worthen  Ms. 

PI.  a-,  ri.u.  .«. 

Shell  about  tlie  medium  size,  elougate-subovate,  spire 
conical,  forming  about  two-fifths  the  entire  length  of  the 
shell,  pointed  at  the  extremity ;  vokitions  five  or  six,  in- 
creasing moderately  in  size,  last  one  not  ventricose,  widest 
just  above  the  middle;  columella  provided  Avith  a  thick 
rounded  callosity,  contracted  at  the  upper  extremity',  and 
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also  about  the  iiiiddle,  giving  a  sinuous  outline  to  its  up2)or 
margin.  .Surface  smooth,  but  showing  under  the  lens  ob- 
scure lines  of  growth. 

I'dnifioH   and  localiiy — Lowei'  Coal  ^Mc'a.sures,  roof  ul'  the  Alton  coal 
scam  ;  Altou,  llliuois. 


Maorocheilus  Newberrti,  Stevens  sp. 

n.  V,  Fig.  14. 
Ln:rini€iiiii  Xeiriicyiyi,  SiKVE.NS.     Am.  Jniti-.  Sri.,  A'fjl,  2j,  ju.  &.,  p.  2.'ift. 

Po.siiion    (Hill    loailitii — Eoof  of  Danville  coal;    Danvillr,   A'eriuilioii 
county,  Illinois. 


Genus  AOT^EOXTXA,   JrOrbigny. 

AcTiEONiNA  MiNUTA,  Steveus  sp. 

PI.  -Xi,  rig.  2-. 
J.ox'inniia  wiiii'l'i,  8tkn'K\k.     Am.  .Tour,  tii  Sri  ,  1^J.^^',  A'oi.  2.3,  jj.  e.,  ji.  2(iu 

Tositiiin  and  locality — Eoof  of  Danville  coal ;   1  »anville,  Illinois. 

(iciius  PLATN'CKRAS,  Conrad. 

Platyceras  spinigerum,  Worthen  Ms. 

PI.  2W,  Fig.  4. 

SfiELL  r;ither  small,  elongate  oval  in  outline,  strongly 
recurved,  a])ex  pointed,  and  slightly  twisted  to  tlie  left 
(when  looking  at  the  shell  with  the  apex  behind),  aperture 
ovate,  with  sinuous  de]»ressi(Uis  extending  from  the  aper- 
ture nearly  to  the  apex,  ci'ossed  by  transverse  marks  of 
growth,  giving  a  rugose  app<'anince  to  the  surface.  Right 
hand  side  of  the  shell,  as  seen  with  the  apex  Ix^hind,  de- 
pi-essed,  or  <-oncave;  the  opposite  side  convex,  and  bearing 
the  l)ases  of  several  small,  scattering  spines,  extending  up 
about  two-tliirds  the  distance  to  the  apex. 
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Tliis  species  may  lu;  readily  (listiiis'iiislied  from  any  oilier  known  in 
the  Coal  Measures,  from  its  siiius-liice,  lon^^imdinal  dejiressioiis  and 
tlie  spines  ujion  its  surface. 

Fo.sitioit  and  tavdlilij — Eoof  sliales  of  Coal  No.  0  ;  near  Brighton,  lUi- 
uois. 

Naticoi'sis  subovatus,  Worthcu  Ms. 

ri.  if.  Fin-.  9. 

Shell  of  luedimii  size,  ovate  in  outline,  Avlioiis  about 
tliree,  spive  flattened,  and  occupying  about  one-third  of  tlie 
entire  length  of  the  shell.  Oolumellar  lip  thickened  by  a 
broad,  flat  callosity,  indistinctly  striated  longitudinally. 
Outer  whorl  regularly  ventricose,  and  indistinctly  granu- 
ulose  on  the  surface. 

This  species  differs  from  the  precedint;-,  as  well  as  from  X.  Alton - 
ensis,  iu  having  its  suture  less  strongly  defined,  its  spire  more  flattened, 
and  iu  not  having  any  flattening  or  depression  in  the  outer  volution 
below  tlie  suture,  and  in  the  absence  of  the  transverse  strite  upon  the 
surface. 

Associated  with  this  shell  we  found  two  or  three  siieciinens  of  an 
opercula,  that  we  have  suspected  may  belong  to  this  species,  and  thcre- 
fore  have  figured  them  in  connection  with  it.     PL  l-'S,  fig.  10. 

Po^itiiiu  and  hwaliiy — U])per  Coal  Pleasures;  La  Salle,  Illinois. 

Naticopsis  Wheeleri,  Swallow's  sp. 

PI.  28,  Fig.  3. 
Littiirina  Wheeleri,  SWALLOW,  1860.    Triiiis.  St.  Louis  Acad.  Sci..  Vol.  I,  p.  658. 

Foaitifin  and  Jocidity — Upper  and  Lower  Coal  Measures;  Springfield, 
Alton  and  various  other  localities  iu  Illinois. 

Naticopsis  'Altonensis. 

PI,  38,  Fig.  11. 

Natica  Altonensis,  irrCnEsxEY  ;   1865.    Deso.  New  Paleo.  Fo8S. 

Naticojisis  Altonensis,  same.    Trans.  Chicago  Acad.  Sii.,  Vol.  I,  p.  50  ;  PL  2,  Fig  14. 

rosition  and  Uicalltij — Limestone  below  the  Hodge's  creek  coal;  Jla- 
coupin  county,  Illinois. 
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Gentis  S^TREPTAOTS. 

Streptacis  Whitfieldi,  Meek. 

PI.   -■!.    Fir.  1. 
,Stre])lacis  Wlnljicldi,  MEEK.     Prficpc<l.  Acad.  Nat.  Sti.,  Plijla.,  1871,  p.  173. 

l'ot;iti<in  and  U)c<ility — Eoof  of  Danville  coal ;  Danville,  Illinois. 

Genus  LOXOXE^IA. 

LoxoNEMA  SEMicosTATA,  Meek. 

I'l.  S!i,  Fig.  2. 

J.iariinna  scTii-icosiaia,   JIEEK,  ]t^71.    Pioctn'd.  Acad.  Nat.  Sci.,  PLila.,  p.  174. 

C'luiHiiiliia  attemcata,  y^E^  E^t..  It'Ot'.    Am.  Jour,  t-'ii.,  Vol.  25,  n.  o.,  p.  SM.     QiiA  Loxonema  attimiala, 
Hall,illr'."i;i.) 

Pofiition  iind  liiciiJity — Eoof  of  Danville  coal ;  Danville,  Illinois. 

(lenus  jVdLIS,  Loven. 

AcLis  EOBUSTA,  Steveiis. 

PI.  ™i,  Fig.  6. 
A'-t'),-  rohvsia,  STE\'EKe,  l^'.'-f.    Am.  Joiir.  Sii,  A'ol.  \ij,  n.  8,  i>.  2.3'J. 

I'dsitioii  (tiiil  locality — Eoof  of  Danville  eoal ;  Danville,  Illinois. 

GeniTS  POLTPHEMOPSIS,  Portlock. 
Polytiie:\iopsis  citrysallis,  ]M.  and  W. 

PI.  2H,  Fig.  7. 
r,ihu,hnnoyiis  cliryxiiUis,  MEEK  and  WoinHEN,  1806.    Proceed.  Acad.  Knt.  Sci.,  P)nla.,  p.  3li7. 

Shell  small,  snbfnsiforni ;  spire  conical,  moderately  ele- 
va1<'d,  pointed  at  tlie  apex;  Yolntions  nine,  a  little^  convex, 
and  increasini;-  i;Tadnally  in  size,  last  one  forming  altout 
two-thirds  tlie  entire  lengtli,  and  ratber  produced  below; 
sutnre  distinct,  aperture  narrow-suboval,  acutely  angular 
above,  and  narrowly   ettiise  below;   inner  lip   apparently 
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wanting-;   colnniella  a  little  arcliod  and   twistinl ;  smfacc 
slunving  only  a  cry  faint  tracers  of  lini^s  of  ffr(»Avth. 

Length,  aboiit  6.55  inch;  breadth,  0.23  inch;  apical  angle 
Avith  convex  slopes,  divia-gcncc  about  40  deg. 

This  .siK'cies  lias  nearly  the  form  of  Jji.roiicma  Xnrhcrri/i,  of  Stevens, 
(an  elongated  MachroclidltiK,)  Imt  it  is  iimcli  siiialler,  and  wants  tiie 
eliaracteiistie  fold  on  the  columella  seen  in  that  shell.  In  size  it  a-rees 
more  nearly  with  our  I'oliiphtmopain  inortiatd,  from  the  upper  part  of 
the  Coal  Measures  at  Sprin-Held,  Illinois.  It  has  the  body  volution 
more  produced  below,  however,  and  without  any  tendency  to  form  an 
obtnse  ani;le  around  the  middle,  while  the  slopes  of  its  spire  are  more 
convex  in  outline,  owing  to  the  proportionally  larger  size  of  the  middle 
whorls.  This  latter  character  gives  it  the  chrysalis-hke  form  that  sug- 
gested the  specific  name. 

Locality  (aid position — Hodge's  creek',  Macoupin  county,  Illinois;  from 
the  lower  part  of  the  Coal  Measures. 


Genns  AXOMPHALUS,  M.  and  W. 

AxoMPHAus  uoTULUs,  M.  and  W. 

PI.  2!),  Fig.  10. 
Anomphabis  rotulus.  Meek  tiud  WOEIHE.N,  1660.      rrcnicd.  Acad.  Xiit.  Soi..  Phila.,  p.  20o'. 

Shell  small,  depressed,  narroAvly  ronnded  on  the  peri- 
phery; spire  scarcely  visible  above  the  body  A^diorl  in  a  side 
view;  volntions  three  and  a  half  to  four,  increasing  rather 
rapidly  in  breadth,  last  one  sloping  with  a  moderate  con- 
vexity between  the  suture  and  the  periphery,  and  slightly 
excavated  in  the  iimbilical  region  ;  suture  not  impressed  ; 
aperture  transversely  suboval,  being  rounded  on  the  outer 
side,  and  straightened  on  the  lower  half  of  the  inner  side, 
but  modified  by  the  convexity  of  the  body  whorl  above ; 
surface  showing  scarcely  any  traces  of  lines  of  growth, 
even  under  a  good  magnifier. 

Breadth  of  a  large  specimen,  0.19  inch;  hight,  0.07  inch. 

Position  and  localiti/ — Hodge's  creek,  Macoupin  county,  lUinois;  lower 
division  of  Coal  Measures. 
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Genus  MIORODOMA,  M.  and  W. 

JMiCKoooiNrA  COKIOA,  M.  and  W. 

PI.  21^,  Fig.  2. 
iliei-:n},,iiia  fnium,  'b.Xv.r.v.  anil  WdinilEX,  Iflili.     Pi.iii'Cil.  Acart.  Nat.  Si-i..  Phila.,  p.  3Rl. 

Shei.Tj  ratlier  elongate-conical,  or  elevated  subtvoclii- 
form;  volutions  seven,  flattened  on  a  line  with  the  slope  of 
the  spive,  increasing  ratlier  gradually  in  size,  last  one  ex- 
tended a  little  beloAv  i\\Q  mesial  angle,  where  it  is  only 
marked  1)v  minute  stria'  of  growth;  suture  rather  deep; 
aperture  a  little  ohlique,  and  oval- sub  rhombic  in  outline. 
Surface  ornamented  by  three  distinct  revolving  nodular 
ridges,  the  largest  and  lowest  of  which  occupies  the  mesial 
angle  of  the  body  whorl,  and  passes  around  immediately 
above  the  suture  of  the  Avhorls  of  the  spire,  ^^iiile  the 
upper  one  occupies  the  upper  margin  of  all  the  whorls 
just  below  the  suture,  and  the  third  one  passes  around 
midway  lietween  the  others.  Lines  of  growth  small,  aud 
crossing  the  flattened  sloping  sides  of  each  whorl  so  ob- 
liquely as  to  indicate  a  distinct  forward  extension  of  the 
outer  lip  above,  at  its  connection  with  the  body  whorl. 
Xodes  of  the  revolving  ridiies  small,  closelv  and  regularlv 
arranged  on  the  different  ridges,  so  as  to  form  oblique  rows 
parallel  to  the  lines  of  growth. 

Length,  0.21  inch;  breadth,  0.12  inch;  apical  angle  with 
straight  slopes;  divergence,  30  deg. 

This  species  seems  to  lie  iieaily  related  to  rienrotoDiiiria  serrillmhaj 
of  Pliillips,  jud.niii.n-  from  his  figure,  but  the  descrij)tiou  of  that  shell  is 
so  very  hrief  and  niisatisfactory  that  wo  have  uo  means  of  making  a 
close  eomiiarison. 

Jjoc/ilify  and  jni>!ition — Lower  j)art  of  Coal  jMeasures  ;  ^laeoupiu  Co., 
Illinois. 
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MuKCiiisONiA  iNOKNATA,  ^i.  and  W. 

ri.  'JH,    li'ig.  6. 
Muirhi.soitia  inoniata,  Mekk  and  AA^outiikn',  IHIlfi.     Proceed.  Aeail.  Nat.  Sci.,  Phila.,  p.  274. 

Shell  yciy  .small,  conic  snb-ovatc ;  axis  imperforate; 
S])ire  ratlicr  sliort  {for  a  J fii re Jiisojii a);  volutions  six,  con- 
Tcx,  increasing-  ratlicr  gradually  in  size,  last  one  form- 
ing more  than  half  the  entire  shell,  most  prominent  around 
the  middle,  but  not  even  obtusely  angular,  a  little  pro- 
duced below;  suture  impressed;  aperture  slightly  oblique, 
sub-ovate  in.  outline,  being  angular  alxtve  and  rounded  and 
apparently  faintly  cftuse  belo^\  ;  spiral  band  not  distinguish- 
able fronr  the  general  surface  of  the  whorls,  excepting  as 
indicated  by  the  eur^e  of  the  minute  lines  of  gro\vth  seen 
by  the  aid  of  a  magnitier,  apparently  of  modei-ate  breadth, 
and  placed  about  half  way  betw  cen  the  middle  and  the  upper 
side  of  the  body  whorl,  passing  around  near  the  middle  of 
those  of  the  spire.  Surface  appearing  nearly  smooth  to 
the  eye,  but  when  examined  with  a  magnitier,  seen  to  l)e 
ornamented  Avith  small,  obscure,  revolving  stride,  most  dis- 
tinct beh)w  the  middle  of  the  body  whorl;  crossing  tliese, 
traces  of  very  minute  lines  of  growth  may  l)e  seen  l)y  the 
aid  of  a  good  lens,  in  a  favorable  light,  curving  strongly 
backwards  as  they  ai)proat'h  the  undefined  spiral  l»and. 

Length,  0.22  inch;  breadth,  0.13  inch;  apical  angle,  about 
38  degs. 

This  its  one  of  those  intermediate  forms  that  might,  as  far  as  can  be 
determined  by  the  shell  alone,  lie  referred,  with  almost  e(jiial  propriety, 
to  either  j\fiin-liis(iiu((  or  VlcunitonKfrid,  though  agreeing  rather  more 
nearly  Avith  the  foniier.  It  will  be  readily  distinguished  from  all  the 
little  sjieeies  of  either  of  these  genera  known  to  us,  that  agree  Avitli  it, 
in  lieiiig  without  costate  or  cariiiated  whorls,  by  its  nearly  smooth  sur- 
faee,  by  its  nearly  obsolete  spiral  band.  Exee])ting  in  its  much  smaller 
size,  and  less  jiroduced  body  whorl,  it  lias  somewliat  the  look  of  .1/«;-- 
chisoniii  iiicldiioidcs,  de  Koninck  (An.  ]'"oss.,  pi.  ill,  tig.  1-4-,  a,  h,)  but  the 
more  i)roduced  lower  ]mvt  of  the  body  whorl  of  that  shell  gives  its  aper- 
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ture  a  diff<'ient  foini,  while  it  has  a  well  defiiicil  spiral  band  occupying 
a  lower  position  on  the  whorls,  and  no  trares  of  a  rcxoh'inf;  line. 

JjDcnlift/   and    jxi.sifiiin — H(i(l.i;e's    creclv,    Macoupin    county,    Illinois; 
lower  xiart  of  (_'(ial  .Measures. 


I'l.lOUKOTO-AIAlUA  C(»XA^^V,    M.    iUuT    W. 

PI.  28,  FiR.  15. 
riyin-'iliniiarin   C<,:nuiu,  MEEK  and  WoilTIlEX,  IMili.     Piocfril.  Acad.  Xat.  Sci.,  Philu.,  p.  272. 

SheIjL  attainiiiii  a  laij^c  size,  ol>li(]iiel_y  conoid-sub- 
trodiiform,  loiiycr  tlian  wide;  spire  turreted,  fonuing 
rather  more  than  lialf  tlie  entire  lenetli.  Volutions  six 
to  seven,  convex,  ^ery  prominent  or  ol)tnsely  sub-angular 
Ih'Iow  tlie  niiddb\  at  wliicli  point  tliose  of  tlie  sjiire  project 
out  ov(>r  the  suture;  all  flattened  or  slightly  concave  above, 
Avitli  an  outA\ard  slope  of  about  thirty-five  degrees  with  the 
vertical  axis  of  the  shell,  from  the  suture  to  tlie  most  prom- 
iiu'nt  part,  where  ihe  s]>)ral  band  is  placed;  below  this  the 
nudersidc  is  rounded  convex  to  the  small,  umbilical  perfoi'- 
ation.  Suture  strongly  defined  by  the  convexity  of  the 
whorl  just  above  it.  Aperture  subquadratc,  approaching 
sub-circular  in  adult  shells.  Surface  ornamented  by  ex- 
ceedingly line,  regular  lines  of  growtli,  that  run  very  ob- 
li(juely  l)ackwards,  with  a  slight  forward  curve  in  passing 
down  the  sloping  upper  side  from  the  suture  to  the  spiral 
band  at  the  most  prominent  part  of  the  whorls;  between 
this  and  the  umbilical  perforati(m  below  they  make  a  back- 
AAai'd  curve.  Casts  also  show  traces  of  apparently  much 
stronuei'  revolving  lines  near  the  umbilicus. 

Hight  al)out  2.50  inches;  breadth  about  2.10  inches. 

The  specific  naiue  was  .L;i\en  in  honor  of  I'rof  E.  T.  Go X,  of  New 
Ilarinony,  Indiana,  to  whom  we  are  indebted  for  the  use  of  tlie  best 
speciiiU'U  of  tlie  sjiecies  WO  have  seen. 

Jjiicalitii  liiid  pitnitioii — Iron  ore  beds,  belonging  to  the  low^er  part  of 
the  ('oal  .Measures;  at  Nolin's  Fuinaee,  Edniondsou  county,  Ken- 
tuckv. 
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riJCUj;(>r«):\iAi!iA  sriuoNi'.M.v,  ]\1.  and   W. 

I'l.  3H.   I'rj.  S. 
7'(<'ii)r.(..)w<j;-;«  qiiruHcmn,  Mkei;  anil  WoinilUN,   K"l'ill.     I'rmwil.  Aiail.  N:it.  Soi.,  Pliila.,  p.  •I'-l. 

Shell  under  nu'dmrn  size,  suL-globosc,  Avitli  leniitli  and 
breadth  nearly  equal.  Volutions  five  or  six,  increasing 
rather  rapidly  in  size;  those  of  the  spire,  convex;  the  last 
one  forming  more  than  four-tifths  of  the  entire  length,  and 
so  much  as  nine-tenths  the  entire  hulk  of  the  shell,  rounded 
regularly  from  the  suture  above  to  the  umbilicus  l)elow, 
excepting  near  the  aperture,  wli(u-e  it  is  a  little  more  prom- 
inent belo-w  than  alcove  the  middle.  ^Vperture  sub-orbicu- 
lar in  general  outline,  but  rather  strongly  modified  above 
the  middle  on  the  inner  sidt',  by  th(^  return  of  the  ])ody 
whorl.  Inner  lip  slightly  thickened  and  deeply  arcuate 
below,  but  -wanting  or  exceedingly  thin  al)(»ve  flic  middle 
of  the  aperture;  columella  tortuous,  with  a  sliglitly  im- 
pressed furrow  at  the  outer  margin  of  tlie  inner  lip,  but 
without  an  umbilical  ])crforation.  Surface  ornamented 
with  regular,  distinct,  revolving  striic,  crossed  just  below 
the  suture  l)v  short,  little  node-like  folds,  confined  to  the 
narrow  space  between  the  suture  and  the  spiral  band;  simi- 
lar but  smaller,  more  crowded  and  longer  curved  wrinkles 
also  radiate  from  the  umbilical  region  on  the  under  side  of 
the  body  whorl.  Lines  of  growth  obscure  on  all  the  speci- 
mens seen.  Spiral  band  flattened  so  as  to  be  even  with  the 
general  surface,  ]iearly  smooth,  and  placed  half  way  be- 
tween the  middle  of  the  body  whorl  and  the  suture  above, 
or  about  once  and  a  half  its  own  breadth  below  the  suture. 

Length  and  l^readth  of  a  medium  sized  specimen,  each 
0.45  inch;  length  of  aperture,  0.25  inch;  breadth  of  do., 
0.23  inch;  a|)ical  angle,  with  convex  slopes,  divergence, 
90  degs.;  breadth  of  spiral  band  at  the  aperture,  0.07  inch. 

This  s]K.M'ic.s  is  nearly  related  to  F.  JScclirith'inii,  of^Ict'lieSTieY  (Xew 
raheozoic  Fossils,  p.  61,)  with  whicli  we  supposed  it  to  be  identical, 
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from  Prdf.  M('('hehnet'«  dcwiiiitioii,  until  we  had  an  (i]i|H)iimiity  to 
coiiipaie  it  witli  .nood  cxaiiiiilcs  of  thai  ni)eci<'N  from  lliu  ojigiiial  locality. 
Oil  comparison  -witli  those,  ^^.■  tiiid  our  shell  to  he  readily  distinsuished 
liy  haviiis'  its  spiral  hand  located  midway  between  the  mi(hlle  and 
upper  mar,!;in  of  the  body  Avhorl,  instead  of  passiiiy'  around  the  middle 
of  the  outer  side.  It  likewise  ditteis  in  showing;'  mi  traces  of  revolviny 
stria'  on  the  sjiiral  band,  and  in  liavinji'  small  wrinkles  aci'oss  therevith- 
iui;  stria.'  on  the  under  side  of  the  body  wlnirls,  while  the  little  '\^•rinkles 
around  the  upper  edye  of  the  Avhorls  aje  stroui^cr  and  shorter  than  in 
P.  I!rcl:irithiiiiii.  A.uain,  ttiere  is  a  difference  in  tlie  icvdhiiii;'  stria' — 
those  of  our  shell  never  having'  an  intei'mediate,  smaller  one  between 
t\\()  larger  lines,  as  is  generally  the  ease  with  those  of  I'i'of.  ]Mc'('iiES- 
KIOY's  species. 

The  close  similarity  bet  wecJi  these  two  species,  lioth  in  form  and  orna- 
mentation, shows  the  n<'cessity  for  great  care  and  ]irecisioii  in  drawing 
uji  desi'riptioiis  of  sijcciniens,  e\en  where  they  may  be  widely  ditfei'ciit 
from  all  LiKuni  forms,  since  we  oiten  find  in  such  cases  that  other  really 
distinct  species  are  afterwards  disco\'ercd  that  cannot  be  distinguished 
liy  the  original  description  from  forms  already  described. 

lj<ic<iHiy  (did  ji(i\iti(iii — Lower  member  otthe  foal  Measures  on  Hodge's 
creek,  Macou]iin  county,  Illinois. 


PivEUJ!()To,vrAi;iA  ^   \ALTA'rir(»[;.Mis,  IM.  aiuT  W. 

PI.  iifl,  l•'i^'.  9. 
I'lvitriilhUinrlii   rnh  nlifurmi--.   MiEK  and  WORIIIEN,    MIX.     I'lcMCfd.  Acilil.  Xat.  Sci  .  I'liiln.,  p. 'J7:!. 

Shell  minute,  deprC'^seil,  or  about  t^wicc  as  wide  as  liigli; 
Yolutions  tliree  and  a  half  to  fonr,  vcgnlarh-  rounded,  and 
incieasing  ratlier  gradually  in  size;  suture  well  deiincd,  in 
(■()ns<'([uenee  of  the  eonvexitv  of  the  wliorls;  umbilicus  pro- 
portionally small,  or  closed;  aperture  sub-orliiciilar,  being 
a  little  straighter  on  the  inner  side.  Spiral  band  neai'ly  or 
(jnite  even  with  the  surface  of  tlie  Avhorls,  and  placed  on 
the  middle  of  the  outer  side.  Surface  smooth,  as  seen  with- 
out a  niagnifer,  but  presenting  traces  of  mieroscoi)ic  revolv- 
ing stri;e,  in  a  good  light  uiuler  a  strong  lens. 

Hight,  0.04  inch;  breadth,  O.OS  inch. 

This  is  by  far  the  smallest  I'lciirotiimdriii  (if  it  really  belongs  to  that 
genus)  we  ha\e  ever  sci.'u,  and  if  it  weic  iiot  for  the  fact  that  we  tind 
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so  many  siicciiucns  dl'  if,  not  cxccciliiii;-  the  (liiiicnsions  nivcii  iil)()\'(', 
Avhile  no  ueaily  uUuhI  Inr^c  .spt'cics  i,s  known  in  the  siinic,  assii('i:i,li(in, 
wo  would  tliink  it  nii^ht  Ix-  a  younj;'  .shell.  It  i.s  ii('riia|),s  moic  nearly 
like  our  P.  mivronemn.  tiian  any  ot"  its  assucialcs  yet  know  n,  but  in 
addition  to  its  vastly  .smaller  .size  (alllLoni^ii  lia.\'in,n'  nearly  tlie  siinie 
number  ot  wlioils),  it  differs  in  beiiii;'  mncli  more  dei»ressi'd,  and  liavinj;- 
proportionally  nuu-h  more  slender  whorls;  while  its  si^iral  band  i)asscs 
around  the  middle  of  its  body  whorl,  instead  of  between  the  midd'e,  and 
the  upper  margin.  In  the  jtositiou  of  its  baud,  it  is  nearer  like  P.  Bcck- 
withaita,  of  ^IcOhesney,  but  it  dillers  so  widely  from  that  siiecies  in  size 
and  other  cliaraeters,  as  to  render  a.  close  comi)ai'isou  urinec^essary. 

JjOcaUty  (did  jposifiun — Lower  part  of  the  Coal  Pleasures,  on  Hodge's 
ereek,  ^laeoupiu  (Miuuty,  Illinois. 


rjjEUKOTOMAKIA    CO^OIDES,    JM.    ;uul   W. 

PI.  38,  Fig.  1. 
I'li-inulumarin  conoides,  MEEK  and  Worthkx,  1866.    Proceed.  Acad.  >siil.  Sci.,  Phila.,  p.  271. 

SHELii  small,  rei;ul;tiiy  conoid  trocliiform,  longer  than 
wide,  the  breadth  being  to  the  length  a))otit  a.s  ti^  e  to  .six. 
Volutions  live  or  six,  increasing  regularly  and  rather  grad- 
ually in  size,  all  obliquely  flattened  nearly  parallel  to  the 
slope  of  the  spire,  though  the  lower  margin  of  each  projects 
at  the  suture  slightly  beyond  the  upper  edge  of  the  succeed- 
ing one  below;  last  one  angular  around  the  periphery  at 
the  base,  and  flattened  on  the  under  side  at  less  than  a  right 
angle  to  the  oblique  slope  above,  but  rounding  abruptly 
into  the  minute  umbilical  perforation  within.  Aperture 
rhombic  quadrangular,  with  nearly  equal  length  and 
breadth;  inner  lip  straight  and  parallel  to  the  axis  of  the 
shell  below,  but  curving  out  abruptly  at  its  base.  Surface 
ornamented  with  small,  regtilar,  oblique,  arching  striae  on 
the  upper  .sloping  sides  of  the  whorls,  and  minttte  sigmoid 
lines,  crossed  near  the  periphery  by  faint  traces  of  a  few 
revolving  striee  on  the  under  side  of  tlte  body  whorl. 
Spiral  band  narrow,  located  at  or  slightly  above  the  per- 
iphery of  the  bod}'  \olution,  and  passing  around  its  own 
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breatltli  al)ove  the  .suture  on  tlie  wliorls  of  tlie  spire;  mar- 
gined above  and  Ix'low  by  a  raised  lino. 

Leng-th,  0.27  inch;  breadth,  0.25  inch;  apical  angle  with 
straight  slopes;  diverg(;nce,  about  50  degs. 

This  species  belon.ns  to  tlie  ti'ochiforin  scetiou  of  tlie  geiins  iuclndiiig 
Pleun>tf>nturli(  (>htu>iinpir((,*nnd  I\  liiililcllil,  Slmiiiaid,  auil  i'.  turhhil- 
Joniiis,  jM.  and  ^V.,  and  F.  MinsoKriciini.s,  Swallow  (s]).)  It  dilTcrs  from 
all  these  shells,  however,  in  lieiiij;  iiuicli  siiialhT,  although  composed  of 
about  the  same  iiumbei-  of  whorls;  while  it  also  differs  from  them  all, 
e\cei)1iiig'  P.  (ihliisisjiira,  in  liaviiig  no  revolving  stria-  on  the  upper  side 
of  its  wliorls,  and  from  that  spe<-ies  in  having  a  more  elevated  spire,  and 
rather  eoarse,  instead  of  "  extremely  tine  slri;e  of  L;rowth,"  on  the  upper 
slo]ie  of  its  whorls.  In  form  and  general  ajipearanee  it  leseinbles  (piite 
nearly  Trochiis  coiiijhrinis,  de  Ivoninck  (^Vii.  Foss.,  pi.  xxxyii,  tig.  4,  n, 
Ik)  but  differs  in  wanting  the  si)iial  stri:e,  and  of  course  in  the  posses- 
sion of  a  distinct  but  narrow  spiral  band. 

Liiciiliti/  (iiiil  position — Hodge's  creek,  3Iaeoupin  county,  Illinois;  low- 
er (Joal  Measures. 


Genus  STEArAROLLUS,  Montfort. 
BTEAi^AitojjLu.s  (EtfoMPHALUs)  rioitxujuosus,  M.  and  W. 

ri.  2:i.  Fig.  \4. 

Ulrnpaidlla.-.  (Eui^mpludus)  p,  niodaxux,  in'.hK  laul  WoilTHEN,  ],-:70.     Procc-td.  Afiul.  jS^at.  Sci.,  Plula., 
I..  I.-,. 

.Shell,  attaining  a  rather  large  size,  .subdi.scoidal,  or  with 
the  spire  nearly  on  a  plane  Avith  the  upper  outer  edge  of 
the  volution;  umbilicus  broad,  moderately  deep,  and  .show- 
ing all  the  inner  turns;  volutions  about  five  and  a  half,  flat- 
tened convex,  and  a  little  obli([ue  on  the  broad  periphery, 
but  distinctly  carinatcd  near  the  outer  side  above  (the  ca- 
rina being  I'ugose),  while  a  litth'  outside  of  the  middle 
below  they  are  prominent  and  ornamented  by  a  row  of 
moderately  di.stinct  nodes,  of  which  about  sixteen  may  be 
counted  on  the  last  turn;  those  on  the  last  half  of  the  outer 
volution  becoming  nearly  or  (juite  obs(dete  toward  the 
aperture.     Upper  side  of  each  whorl  flattened  and  .sloping 
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distinctly  inward  from  tlio  carina  to  tlie  suture;  lower  side 
of  sani(^  sloping-  ra[»idl\  inward,  and  slii;litly  concave  just 
within  the  prominent  nodose  ridge,  and  then  rounding 
rather  abruptly  into  the  umbilicus.  Surface  marked  by 
distinct  lines,  and  at  some  places  ridges  of  growth;  on  the 
upper  side  of  the  whorls  tlu-se  lines  pass  obliquely  outward 
and  forward  from  the  suture  to  tlie  carina,  thence  oblitjuely 
backward  in  crossing  the  ])eri[)hery,  while  in  crossing  the 
under  side  they  curve  a  little  backward. 

Greatest  lireadth  of  a  specimen  not  quite  complete  at  the 
aperture,  2.50  inches;  hight  at  the  aperture,  about  0.84 
inch. 

Locality  (did  pnsitidJt — Alton,  Illinois;  lowfi-  Co;il  Measures. 


SXRAPAKOLLUS    (EuO-^rPIIALUS)  SUr,(,»UADKATUS,  M.  &  W. 

PI.  •£>.  Fis.  li  imd  13. 

Straparollus   (Emmphahis)  mbquadratus,  JiIkf.k  and  Wihithln,  IkTIi.      rroccc(liii;;.s  Acid.  Nat.  Sci,, 
Phila,,  IP.  JG 

Shell  attaining  nearly  a  medium  size,  discoid  or  sub- 
plan-orbicular,  concave,  and  showing  all  the  Avhorls  both 
above  and  below,  though  the  concavity  is  deeper  below 
than  altove.  Periphery  nearly  tlat,  rather  broad,  and  more 
or  less  oblique,  with  a  distinct  carina  at  the  ujiper  and 
lower  edges,  the  former  of  wliich  is  more  acute  than  the 
other,  and  irregularly  crenate,  or  subnodose,  and  project- 
ing nearly  upward,  ^vhile  the  lower  one  is  a  little  rounded, 
and  projects  outward.  Volutions  tive  or  six,  not  embra- 
cing, nor  coiled  exactly  in  the  same  plane;  on  the  upper 
surface  each  sloping,  with  a  slight  concavity,  distinctly  in- 
ward from  the  marginal  carina  to  the  suture,  ^^•hile  the 
flattened  outer  side  usually  has  an  obscure  longitudinal  sul- 
cus near  the  upper  and  lower  angles,  the  upper  one  being  a 
little  deeper  than  the  other.  On  the  under  side  the  a\  horls 
slope  gently  in^vard  from  the  marginal  angles  so  as  to  form 
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a  broad  dcpri'ssed-sultconical  miibilicns.  Surface  marked 
Avitli  ratlier  stroiii>iy  defined  lines  of  growth,  which,  at 
}daces,  become  snb-imbricatiiig,  or  form  little  irregular 
ridges.  In  crossing  the  ii[)pcr  side  of  the  ^dnu'ls,  these 
lines  start,  at  first,  uearly  at  right  angles  from  the  sutures, 
but  curve  a  little  l)ackward  as  they  approach  the  marginal 
angh';  and  immediately  after  crossing  this  angle,  and  pass- 
ing doAvuAvard  upon  the  nearly  Tertically  flattened  peri- 
phery, they  are  deflected  a  little  forward,  but  soon  after 
pass  straight  down  to  and  over  the  lower  marginal  angle 
to  the  under  side,  where  they  extend  obliquely  backward 
and  inward,  with  a  rather  distinct  curve,  to  the  immediate 
vicinity  of  the  suture,  and  then  curve  a  little  forward. 
Aperture  and  sections  of  interior  of  Avhorls  subcircular,  or 
ti'ansA'ersely  oval. 

Greatest  breadth  of  a  specimen  with  apparently  about 
one-third  of  the  outer  Aolution  brcdten  away,  1.2.J  inches; 
hight,  0.,")()  inch.  When  entire  this  specimen  was  prol)ably 
not  less  than  1.4.3  inches  in  breadth. 

From  the  foic.noiiii;  description  it  will  be  seen  that  this  shell  is  nearly 
alliiid  to  the  eoniinon  Western  Coal  .Measnre  siieeies  ti.t;nre(l  and  de- 
srrilicd  It.v  Prof.  Hall,  in  his  i.owa  Grolo,L;'ical  Iteport,  nnder  the  name 
Eiioiiipludns  riif/osiis,  (not  /v.  r»//o.s«.s-,  of  Sowerby.*)  Indeed  it  is  so 
nearly  like  that  species  that  we  at  one  time  sns|iected  that  it  niiyat  be 
only  a  <4i.;;antie  and  more  A-entricose  variety  of  the  same.  Vet  on  com- 
pari]i^'  onr  shell  with  au  extensive  series  of  ,uood  sjie(.'imens  of  E.  rin/o- 
siis,  Hall,  it  is  fonnd  to  be  .nr-eatly  larger  tlian  any  known  authentie 
examples  of  that  sliell,  its  breadth  being  a.  little  more  than  twice  and  a 
half  that  of  the  usnal  inatnre  examples  of  IJ.  ritunsii.s.  Its  nnibilicais, 
and  the  concavity  of  its  njijier  side,  are  also  jn'oportionally  deeper,  par- 
ti<ailarly  the  former,  while  the  flattened  outer  side  of  its  whorls  is 
bi'oader,  and  geneially  less  obli(|iie.  Its  lines  of  growth  also  differ  in 
being  ratlier  distinctly  deflected  backward  at  the  marginal  angle  (jf  the 
n]iper  side,  so  as  to  indicate  an  obscnie  sinus  of  the  nuirgin  of  the  lip 
at  the  termination  of  this  angle,  though  there  are  no  trat'cs  of  a  band, 
as  iu  I'li'iirofoiintritt.     This  (•haracter  would  probably  place  the    spe<'ies 


'   If  S^l^vKlfBv■^  M]ipcifs  is  really  .■mj^ciirric,  the  Ani(-iu-aii  form  Ciilled  £.  niyj^u;!,  by  Prof.  Hall, 
lui^jht  be  (liNtiii;;iiihh(-(l  by  the  3]it_-fitiij  uaiiie  .si/^r(';/".v(/,s. 
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in  tlic  i;i-<)ii|)  for  \vliicli  tlie  Tiniiic  Sclii.:i>f!loiii(i  w;i.s  prDpnscd  liy  Lkoxn, 
but  i)ahi'oiitol(ij^ist,s  have  .ucnorally  icj^iii'dcd  llic  t,Y])c  for  wliicli  tljat 
name  was  ]iroi>oso(l  nsnotliein^-  snfliciciitly  distinct  from  P^iiomphahis 
to  be  retained  as  a  sei)arat('  ,;^eiius. 

Associated  with  tlie  above  a  sin.^le  specimen  was  found  of  tlie  same 
size,  and  aiireeiiii;  very  closely  with  tliaf  from  wbicli  the  lorej^oin.u'  de- 
scription was  (hawn  up,  hut  (bflerin<];-  in  l)eiug  proportionally  wi<ler, 
and  not  so  oblique  on  the  periplicry,  which  is  also  more  convex  in  the 
middle.  The  anj;1e  of  its  under  side  also  ditiers  in  beinji'  a  little  further 
in  froTU  the  outer  margin,  and  directed  downward,  instead  of  outward, 
while  its  nmbdicus  is  i)roportionally  deeper.  This  may  be  a  distinct 
species,  but  without  more  specimens  for  compajison  we  do  not  feel  wilb 
ing'to  regard  it  as  being  entitled  to  a  sejiarate  name. 

These  shells,  including  E.  nii/osufi,  Ball,  and  U.  aitilUiidis^  Conrad 
(sp.),  are  related  to  E.  qiKtihatits,  of  3[cL'oy,  from  the  ^biuntain  Lime- 
stone of  Ireland,  though  sulWciently  distinct  specifically.  At  one  time 
we  were  inclined  to  think  that  E.  ni()(>.siis,  Hall,  and  E.  a(till(ii(1('s,  (A)n- 
rad,  together  with  a  few  others,  should  be  separated  ti-om  Eiionqjhaliis, 
under  a  distinct  genei'ic  name;  but  after  seeing  the  large  species  we 
ha\e  here  described,  which  so  closely  connect  these  little  shells  with 
such  forms  as  E.  2>entaii{iul(ifiiK,  and  E.  ciitillKs,  upon  which  tlie  genus 
was  originally  founded,  we  can  no  longer  doubt  tliat  all  of  these  shells 
really  belong  to  (jiie  genus.  This  series  of  intermediate  forms  connect- 
ing the  small,  planorbicular  species  mentioned  abo\e,  with  the  typical 
forms  of  Eiiiiiiipli((Jiis,  shows  clearly  that  none  of  the  former  belong  to  the 
articulate  genus  ISpirorbis^  as  has  been  thought  by  some,  but  that  they 
are  reallj'  true  molluslcs. 

I'ositian  and  locdliti/ — Montgomery  countj',  Illinois.  U2>|)er  Coal 
]\ieasni-es. 


StrapaPvOllus  (EuOMi'iiALUs)  si'T'.RiTdosus,  IM.  and  W- 

n.  29,  Fig.  11. 

i:fr„Hijilffihix  ruijosvx,  Hall,  18jh.    Iowa  Geol.  Itciiort,  Vnl.  I,  Part  2,  p.  722;  PI.  2n,  Fig.  14,  (not    F,. 
niijusiis,  Sowc-i'liy,  1849.) 

Locality  and  position — (Jommon  in  the  roof  shales  above  Xo.  S  coal, 
near  Springfield,  Illinois,  and  also  found  more  rarely  in  the  lower  part 
of  the  Goal  Pleasures. 


608  PALAEONTOLOGY  OF  ILLINOIS. 

Genus  CHITQ]^,  Liiiiin'us. 

CniTOX    CARl'-ONARIT'S,    St<'Vf'llS. 

PI.  20,  Fill    15. 
j\iiier.  Jiiur.  Sci.,  IHOfl.Vc.I.  2.".,  now  am'cH,  p.  2C4. 

r<isUion  and  Jocidity — Eoof  of  (Ik?  Dain'illu  roal,  D:inville,  Illinois. 

CEPHALOPODA. 

2\  AUTiLis  (Temsochilus)  latus,  M.  and  W. 

PI.  30,  Mg.  a. 
Kaiitilus    (Temnorliilvx)   laliix,  JlEEK.  and  ^\'nRTHEN,  1870.      Proceocl.  Acart.  Xat.  Sci.,  Pljila.,  p.  49. 

Tit  I']  only  spcciuien  of  this  fine  species  we  liuve  ever  seen 
consists  of  about  lialf  of  one  voluti<m,  wliicli,  hcin^-  with- 
out septa,  must  l)eh)ng  to  tlie  part  coniposiuii'  the  last  or 
body  chamber,  <n'iginally  occupied  by  the  liody  of  the  ani- 
mal. It  is  bi'oken  at  both  ends,  and  measures  around  the 
curve  of  the  ouier  side,  8.50  inches,  with,  at  the  larger  end, 
a  dorso-ventral  diameter  of  2.10  inches,  and  a  transverse 
diameter  (including  tlie  nodes)  of  3.(i0  inclies.  The  dorso- 
ventral  diameter  at  the  smaller  end  is  about  l.(J0  inches, 
and  the  transverse  about  2.-10  inches.  \  section  of  the 
bodv  v(dution  is  transversely  subellii)tical,  with  a  tendency 
to  an  oblong  outline;  the  outer  (often  called  the  dorsal) 
side  of  the  whorl  l)eing  veiy  broad  and  flattened  convex, 
and  each  lateral  margin,  exclusive  of  the  nodes,  being 
rather  narroAvly  rounded,  or  a  little  flattened,  while  the 
inner  side  is  a  little  concave.  The  broad  flattened  outer 
side  has  two  very  (d)scure  longitudinal  ridges,  with  a  dis- 
tinctly flattened  s])ace  between.  Along  each  (so-called) 
dorso-lateral  margin  there  is  a  ]'(»w  of  prominent  flattened 
nodes,  arranged  at  intervals  of  about  their  own  greater 
(aniero-jjostcrior)  diameter.  jVbout  sixteen  of  these  m>des 
occupied  each  side  of  the  outei'  or  last  volution.  The  inner 
sid('   of   the   A\horl   rounds   regularly   into   the   umbilicus, 
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Avliic'h  appears  to  be  wider  tliaii  tlic  dorso-veiitral  diaiiicicr 
of  tlie  volution  at  tlie  aperture.  Tlio  siirCacc  is  witliout 
loiiiiitudinal  lines,  biit  the  strife  of  growth  are.  moderately 
distinct,  espei'ially  on  the  broad  tlattened  outer  side,  wliere 
tliey  make  a  deep  backward  curve  in  crossini;,  so  as  to  in- 
dicate the  presence  of  a  very  deej)  siuus  in  the  lip  on  that 
side  of  the  aperture  of  the  shell. 

In  tlie  specimen  dt^scribcd  the  substance  of  the  shell  is 
thin,  and  scarcely  mineralized,  though  it  retains  no  pearly 
lustre. 

FdviiioH  and  locality — Oarboii  Cliff,  Rock  Islaud  county.  III.  Roof 
of  Coal  No.  1.  Foi'  the  tine  speciiueii  from  which  th<>  foiej^'oinj;'  descri])- 
tioii  was  made  out  we  are  indebted  to  William  S.  Thomas,  Esq.,  who 
found  it  at  the  loualitv  above  cited. 


Xautilus  (Temnochetlus)  Wi^.si.owi,  M.  and  W. 

PI.  3-2,  Fig.  2. 

yaiitilus  (Teiiu\orlt,:ibi!.)   }yindijii-i,  Mij'.K  and  'WoiiTHEX,  Irtcl     Piwcedings  Atail.  Jvat.  S..!,,  Phila., 
p.  50. 

Shell  attaining  a  moderately  large  size,  subdiseoidal ; 
periphery  broad  and  nearly  flat,  the  middle  third  being 
rather  distinctly  flattened,  while  on  each  side  of  this  there 
is  a  very  slight  slope  outward  to  the  lateral  margins.  Um- 
bilicus broad,  moderately  deep,  and  showing  nearly  the  full 
breadth  of  each  inner  volution  on  each  side.  Volutions 
apparently  about  four  and  a  half,  with  transverse  diameter 
nearly  one-third  greater  than  the  dorso-ventral ;  each  orna- 
mented around  the  lateral  margins  of  the  broad  periphery 
})y  about  sixteen  very  prominent  rounded  nodes,  which  pro- 
ject obliquely  outward,  at  an  angle  about  intermediate  be- 
tween the  general  plane  of  the  shell  and  that  of  the  broad 
periphery,  those  on  opposite  sides  being  alternately  ar- 
ranged; from  these  rows  of  nodes  the  sides  slope  abruptly 
inwards,  with  a  moderate  convexity,  to  tlieir  inner  mar- 
"■ins  within  the  umbilicus.     Surface  marked  by  rather  well 


(ilO  rAl..E(>XTOLOGY  OF  ILLINOIS. 

delinod  lines  of  gro\\tli,  ^vliicli  cai'^d  gently  backward  in 
crossing-  tli(^  >sid(^s  of  the  \\l)orls  from  tlic  inner  maigin,  and 
make  a  strong  backward  cnrvc  in  crossing  the  periphery, 
so  as  to  indicate  the  presence  of  a  dee})  ronnded  sinus  in 
the  outer  margin  of  the  lip.  (Siphuncle  and  sej>ta  un- 
known.) Greatest  breadth  of  a  si)e(imen  Avith  a  part  of 
the  outer  vohiti(»n  broken  a^way,  Jr.OO  inches;  transverse 
diameter  of  outer  turn,  measuring  across  the  periphery 
"(vithout  including  the  nodes,  12. Ki  indies;  do.,  including 
the  nodes,  2.0.5  inches;  dorso-ventral  diameter  of  the  outer 
Toluti(m,  1.06  inches. 

This  sperics  is  evidriitly  closely  hIIi'imI  to  the  last  in  form  and  .i;<'n<'r:il 
apjicarancc,  Imt  difl'cis  in  luuiiiy  its  volutions  i)roi)oitionally  narroN'i'er, 
iiieasniiiii;  at  ri^lit  anuli's  to  tlic  plane  of  tlic  sliell.  Its  most  marked 
ditt'erence,  lio\ve\'('r,  consists  in  the  form  of  its  noili-s,  whieli  arc  round, 
instead  of  being  distinctly  compressed.  It  seeu]s  to  l>e  related  to  jV. 
tubcrcuhitiis,  of  So«cil>y,  but  differs  from  the  puljlislied  figures  of  that 
species  in  having  its  peripheiy  p]-opoi'tionally  broader,  and  distinctly 
more  flattened,  while  its  nodes  are  plai'ed  nearer  the  outei'  niargin  of 
the  wlioi'ls,  as  well  as  more  prominent.  From  X.  (icciili iifalix,  of  Swal- 
low (:=  X.  qudilniiiiiiilKrin^  ]\Ic<."!iesuey,)  it  will  Ix.'  readily  distingoislied 
by  the  greater  traiis\-erse  diameter  of  its  whorls,  whic'li  are  also  with- 
out the  tlattened  sides  of  that  species,  and  differs  in  wanting  the  two 
mesial  rows  of  nodes  on  the  peripheiA'. 

The  si)eeilic  uajne  of  this  fine  Xniililiis  is  gi\-eu  in  lionoi'  of  Dr.  J.  ('. 
"^Vi,\si.<i\\',  of  I)an\'ille,  lllin(jis,  to  whom  we  are  indebted  for  the  use 
of  the  spec-iimui  from  which  the  deseri])tioii  was  drawn  up. 

LitciiJity  mill  jKisitiiiii — I)an\'ille,  Illinois,  boot  shales  of  ('<ial  No.  7 
of  the  Illinois  section  of  the  Coal  Measures. 


X.vuTiLFs  LASAiJ.ioNsrs,   Al .  and   W. 

ri. 3i,ris  I. 

J\'in'tihis  Lamilh^nidg,  Mkkk  ami  A\'(ti:rnKN,  l.-iiii.    rrnct^ed.  Acail.  X:it,  Svi.,  rhila  .  inr  Or-c.  I^Cri.  p.  -Jta. 

Si[i'"LL  attaining  a  medium  size,  sub-discoidal;  umbili- 
cus more  ihan  half  as  a\  ide  as  the  dorso-A cntral  diameter 
of  the  last  ^vhorl  at  thi^  aperture,  nmderately  dee]>,  and 
showing  about  half  of  each  inner  turn.     V»dutions  increas- 
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iug  latlicr  i;r;i(lniilly  in  si/c,  \ cry  slii;litly  coiiiprfsscd  on 
the  dorsal  and  laloral  siirt'ac(;s,  but  without  the  coinpi-es- 
sion  iiupartiun'  any  ani;uhirity  to  the  dorso-lafei'al  and  \ cn- 
tral  margins,  which  are  rounded;  each  turn  eoneave  within 
for  the  reeei)1ion  of  the  inner  voluticnis.  Septa  moderately 
eoneave,  separated  by  spaces  measuring  on  the  outer  side 
less  than  one-third  the  dorso-ventral  diameter  of  the  whorls 
at  the  point  of  measurement,  all  crossiug  the  latei'al  and 
outer  sides  of  the  volutions  a\  ith  a  bi'oad  backward  curve. 
Siphon  scarcely  more  than  its  own  l)readth  from  the  inner 
margin.  Aperture,  jiidging  from  tlu^  section  of  the  whorls, 
about  as  widi^  transAcrsidy  as  its  dorso-ventral  diameter, 
sub-quadrilateral,  approaching  sub-reniform,  in  conse- 
(juence  of  the  sinuosity  of  the  inner  side.  (Surfaces  un- 
known.) 

Greatest  diameter,  about  4.70  inclies;  convexity,  about 
2.75  inches;  breadth  of  umbilicus,  1.45  inclies. 

This  species  difl'crs  from  all  of  the  ofliiTs  resembling'  it  in  otlicv 
respects,  known  to  us,  from  our  rocks,  in  having  its  volutions  without 
any  traces  of  nodes. 

Localitt/  and  ])(>sitioii — Ujiper  Coal  Pleasures;   La  Salh',  Illinois. 

GoNiATiTES  cOiMPArTus,  M.  and  ^V. 

PI.  31,   Fi;;.  2. 

G,,iiiafHrx  niiii^'arius,  Meek  anil  Woktiien,  IfCJ.     ridi-ocil.  Acad.  Nat.  St-L.  Thila.,  p.  1.14. 

Shell  subdiscoidal ;  umbilicus  wide,  or  about  twice  the 
dorso-ventral  diameter  of  the  last  turn  near  the  aperture, 
moderately  deep,  and  showing  about  half  of  each  inner 
turn,  ^"olutions  four,  nearly  twice  as  wide  as  the  diame- 
ter in  the  direction  of  the  plane  of  the  shell,  broadly 
rounded  externally,  and  each  provided  with  a  broad  mode- 
rately deep  concavity  on  the  inner  side  for  the  reception 
of  the  next  whorl  within ;  sides  rather  narrowly  rounded 
near  the  umbilicus,  and  rounding  off  more  gradually  to 
the  periphery,  the  most  prominent  part  being  within  the 
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middle.  Aperture  (as  inferred  from  a  secticm  of  the 
whorl)  trans \'er>sely  (subreniforni.  >Septa  «ith  a  .single 
pointed  ]()l)c  on  each  side;  dorsal  lolie  infmidibnliform, 
the  narrow  portion  heing  lanceolate  ;  dorsal  saddle  broadly 
and  yerv  obtusely  inunded;  superior  lateral  lobe  from  one- 
fourth  to  one-third  larger  than  the  dorsal,  and  having  much 
the  same  shape,  excepting  that  it  is  proportionally  ^yider; 
inferior  lateral  lobe  consisting  merely  of  a  broad  rounded 
sinuosity.     (Surfiiee  uukno^vn.) 

Should  Montfort's  name  A</<nii<Jcs  be  retained,  the  name 
of  this  s}iecics  Avould  become  Af/anidc-s  compactn-s. 

(ireatest  diameter,  2.50  inches;  conyexity  (or  l)ieadth  of 
aperture,)  1.33  inches ;  breadth  of  umbilicus,  about  1.12 
inches. 

This  siiectrs  is  sufficiently  distinct  from  all  otliers  known  to  us  to  ren- 
der eoin]iarison  uniiecess;ii>  . 
Fositioii  and  lavalitij — Coiil  .Measures;  ?i[eiiard  county,  Illinois. 

Genus  OETHOOE  K A S. 

OiiTiiooEUAs  Ku>shk:n'sts,  ]\IcC  t 

PI.  :io.  Fiii.  4. 
Orll:i,cn-as  Jtiishritsi'^.  Ill  CiiF.sMiV,  If'liO.    New  Pal.  Toss.,  p.  W. 

IjdvdJiiy  (oitl  j)()siliitn — (Tppcr  Coal  Mcasuics.     iSpringlield,  Illinois. 

ARTIOULATA. 

(ienus  PHILLIPS  I  A,  Portlock. 
PrriLLirsiA  (CtRIfp^itiiides)  sotttla,  IM.  and  T^^. 

Pl.:i   '-!,  l-'ig.  3. 

rinlli'i'^in  (dnJIlllHil,:-.)  ^rilnlri,  JIl.HK  ailll  WoliTIIKN,    l-'li.'i.      I'n.c'Cccl.   Acacl,  X;it.  Si-i.,  p.  -JTO. 

Smale,  entire  outline  nearly  elliptic.  Cephalic  shield 
semi-elliptic,  yery  convex,  al>out  one-third  its  1)readth 
wider  than  long,  rounded  anteriorly,  and  nearly  straight 
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l)cliiiid,  Avitli  posterior  lateral  aiinlos  i)r<)(lii('ecl  l)a('k\vards 
into  ratlicr  stout,  cariiiatcd,  pointed  spines,  wliicli  extend 
as  far  back  as  the  fifth  thoracic  sei;nieiit.  (llabella  broadly 
rounded  and  slopini;'  in  front,  wln-rc^  it  is  Avithont  a  pro- 
jecting niaiginal  rim;  distinctly  contracted  postci-iorly,  in 
whit'h  region  it  is  most  elcAated;  separated  from  the  cheeks 
on  each  side  by  its  much  greater  convexity,  and  a  shallow 
furrow,  Avhich  becomes  ol»s<dete  around  the  front;  posterior 
lateral  lobes  comparatively  large,  subtrigonal,  very  oblicpie, 
depressed,  and  isolated  by  the  strongly  defined  lateral  fur- 
rows in 'front  of  them  being  so  xcvy  ol»lique  and  produced 
as  to  intersect  the  neck  furrow;  midway  between  these  two 
lobes  there  is  a  more  prominent  mesial  node,  isolated  by 
an  accessory  furrow  passing  across  in  front  of  it,  so  as  to 
cut  it  otf,  as  it  were,  from  the  narrow  posterior  central  part 
of  the  glabella;  second  and  third  lateral  lobes  very  small, 
transverse,  and  obscurely  defined  by  short,  nearly  obsolete 
linear  furroA^s;  anterior  lobe  largi'r  than  all  the  remaining 
portions  of  the  glabella  l)et\\een  it  and  the  neck  furrow. 
Xeck  segment  a  little  higher  in  the  middle  (where  it  is 
provided  with  a  minute  tubercle)  than  the  glabella,  strongly 
arched  upwards  (not  forward),  and  more  than  twice  as  wide, 
antero -posteriorly  as  one  of  the  thoracic  segments;  neck  fur- 
row deep,  broad,  and  arched  with  the  neck  segment.  Eyes 
comparatively  large,  or  half  as  long  and  (behind)  nearly  as 
prominent  as  any  part  of  the  glabella,  located  with  their 
posterior  margins  opposite  the  neck  furrow,  and  less  than 
half  their  own  length  in  advance  of  the  posterior  margins 
of  the  cheeks,  visual  surface  ventricose,  or  subhemisphe- 
rical,  smooth,  or  even  polished,  as  seen  under  a  good  pocket 
lens,  but  Avlieu  examined  by  a  high  magnifying  power, 
showing  numerous,  regularly  disposed,  minute  lenses  be- 
neath the  smooth,  transparent  outer  crust;  palpebral  lobes 
semicii'cular,  convex,  and  resting  upon  the  eyes  like  lids. 
Cheeks,  as  compared  with  the  size  of  the  eyes  and  ghibella, 
small,  sloping  abruptly  from  the  eyes  into  the  dec^p,  broad. 
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marginal  furrow,  Avliicli  liccoincs  sudden]}'  <)))so]ete  on 
reaching  the  anterior  hitcral  margins  of  tlic  ghihella,  and 
extends  l)ae]iward  to  or  even  a  little  upon  .the  posterior  lat- 
ei'al,  suh-spiniform  aii]H'iidagcs;  posterior  margins  Avitli  an 
ele\ated  rim,  strongly  detined  by  th<-  deep  continuation  of 
tlie  neck  furrow;  lateral  margins  showing,  as  seen  from 
above,  a  narroAv  rim,  Avliich,  in  a  side  view,  is  seen  to  be 
deep,  vertically  Hattened,  and  marked  l)y  tine,  parallel, 
longitudinal  strite:  anteriorly  it  continues  around  the  front 
of  the  glal)ella,  but  does  not  project  so  as  to  be  visildc  from 
above,  •while  its  upper  margin  is  continued  in  the  form  of 
a  carina  ahmg  tlie  middle  of  the  posterior  lateral  sjjincs  to 
their  points.  Facial  sutiires  cutting  the  anterior  border 
in  front  of  the  eyes,  and  tlie  ])Osterior  margins  of  the 
clieeks  behind  llie  outer  margins  of  the  eyes.  Thorax 
nearly  as  long  as  tlie  head,  but  somewhat  narrower,  very 
distinctly  trilobate:  mesial  ]ol)e  prominent,  rounded,  and 
a  little  wider  than  the  lateral  lobes;  its  nine  seguicnts 
narrow  and  sub-aniiiilar.  Lateral  lol)es  depressed  and  flat- 
tened near  the  mesial  lobe,  and  so  abruptly  sloping  from 
the  outer  side  of  this  flattened  sjiacc,  as  to  im[tai-t  a  slight 
angularity  along  that  region;  segnu'nts  corresponding 
in  size  Avith  the  segments  of  tlu'  mesial  lobe,  and  dis- 
tinct!) kneed  near  the  middle,  outside  of  Avhich  they  are 
bent  doAvn  and  obli(iirely  flattened  for  folding  together,  and 
roumled  at  the  <'xtremitics.  I'ygidium  very  convex,  smaller 
than  the  cephalic  shield,  forming  niore  than  a  semicircle, 
A\'ith  anterioi'  lateral  angles  obli(|uely  truncated;  posterior 
outline  regularly  rounded,  Avith  a  moderately  Avide,  smooth, 
depressed,  nearly  flat  or  sloping  marginal  zoiu';  trilobation 
as  in  the  thor;ix,  strongly  detined;  mesial  lobe  prominent, 
as  Avide  anteriorly  as  one  of  the  latei'al  lolu's,  including  its 
border,  distinctly  flattened  on  each  side,  slightly  tapering 
to  an  obtuse  termiiiation,  less  tlian  half  its  oAvn  greatest 
antei-ior  biX'adth  from  the  posterior  edge,  segments  elcAen 
or  twelve,   Avell   delined  abo\  e,  but  nearly  oljscdete  on  the 
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Huttened  sides.  Latcnil  lobes  convex,  l)ut  distinctly  less 
so  than  the  mesial  lobe,  horizontally  flattc^ned  near  the 
latter,  a\ ith  an  anyle  along  the  outer  margin  of  the  flat- 
tened space,  from  Mhich  the  sides  slope  abrnptly  to  the 
flattened,  smooth  border;  segnients  six,  simple,  g(^niculat('d 
or  bent  down  in  the  middle  very  distinctly,  but  termiiiat- 
ing'  abruptly  at  the  rathei'  Avide  border;  each  with  a  minute 
pustule  on  the  knee.  Sui'ftn^e  of  glabella  and  all  the  seg- 
ments more  or  less  granular,  the  granules  l)eing  larger  on 
the  posterior  part  of  the  glal)ella  and  neck  segment  than 
elsewhere. 

Entire  length,  0.60  iiich;  length  of  pygidium,  0.19  inch; 
breadth  of  do.,  0.27  inch;  length  of  thorax,  O.IS  inch; 
breadth  of  do.,  0.28  inch;  length  of  cephalic  shield,  0.23 
inch;  breadth  of  do.,  0.32  inch. 

LovdUty  ami  position — Upper  part  of  C(ial  Measures,  at  Spriiii^field, 
Illinois. 

I'JIILLII'SIA  (CiKIFFITIlIDlCS?)  Sa^(1  A.MO>,'ENSIS,  I\l.  and  ^X 

ri.  :e,  rij;.  4. 

I'hdlip^iii  (ihijiillndex?)  Siingaiiiuneiisix.  llEKK  ami  WoimiEN.  r^G.'>.     PruLi-vil.  AiM.l.  Nat.  Sri  ,  Phila., 
p.S-1. 

Entire  outline  elongate  sub-OAate.  C'ei)lialic  shield  Acry 
convex,  forming  more  tlian  a  si'uiicircle,  and  about  one- 
third  AA'ider  than  long;  regularly  rounded  in  front  and 
straight  behind,  Avith  posterior  lateral  angles  produced  into 
rather  broad,  carinated,  pointed  or  sub-spinous  appendages, 
e(]ualing  in  length  the  distance  from  the  posterior  side 
of  the  cheeks  to  the  anterior  end  of  the  eyes.  Glabella 
A'entricose,  Aery  prominent,  separated  from  the  cheeks  on 
each  side  by  a  moderately  distinct  furrow,  Avhich  also  ])asses 
around  the  front;  most  couAex  behind  the  middle,  thence 
rounded  and  declining  to  the  rounded  front,  about  one- 
fourth  longer  than  Avide,  and  slightly  Avider  between  the 
eyes  than  anteriorly;  sides  nearly  parallel,  but  a  little  sinu- 
ous at  the  middle;  posterior  lateral  lobes  comparatively 
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large,  subtrigoiial  or  tuberculifonn,  and  entirely  isolated 
hy  the  distinct  lateral  fui-roAv  passing  obliquely  across  with 
a  backward  cnrve,  from  opposite  the  middle  of  eacli  eye,  so 
as  to  interse<-t  the  neck  furro^v,  second  lateral  lobes  much 
smaller  and  more  obscure  tlian  those  behind,  and  also 
oblique,  "being  merely  defined  l)y  a  faiutly  impressed, 
curved,  obliqne  line;  in  advance  of  these  there  are  also 
obscure  indications  of  two  other  short,  neai'ly  obsolete 
lateral  furrows,  scarcely  visible  without  the  aid  of  a  lens. 
Occipital  segment  well  defined,  but  lower  and  considerably 
sh<irt<'!'  in  its  transverse  diameter  than  the  glabella;  strongly 
arched  u[>\\  ards  (not  forward)  and  projecting  l»ackwards  a 
little  behind  the  posterior  line  of  the  cheeks;  neck  furrow 
distinct,  and  arched  up^vard  AviHi  the  occipital,  or  neck  seg- 
ment; its  continuation  along  the  posterior  sides  of  the 
checlcs  very  deep,  and  nearly  straiglit  for  about  two-thirds 
of  the  way  acr(»ss  towards  the  lateral  margins,  where  it 
intersects  anotlier  furrcnv  or  depression  coming  around  the 
sides  of  tlie  clieeks.  Eyes  lunate,  rather  large,  or  nearly 
half  as  ]ong  as  the  glabella,  exclusive  of  the  neck  seg- 
ments, prominent,  but  not  as  high  as  the  glabella,  located 
about  half  their  o^vn  length  in  front  of  the  posterior 
}nargin  of  tbe  cheeks;  visual  surface  smooth,  or  eAcn  ap- 
parently polished,  and  showing  no  traces  of  lenses 
under  a  good  magnitier;  pa][)ebral  lol)es  con\cx,  but 
I'cstiiig  like  a  lid  upon  eacli  eye.  Clieeks  sulvtrigonal, 
declining  al)ruptly  fronr  the  eyes;  lateral  margins  turned 
downward,  and  forming  bebtw  a  sharp  edge,  Avhich  con- 
tinues liack  along  the  lower  margin  of  the  posterior 
si»ine-likc  appendages;  above  this  there  is  a  \'erticall3-  flat- 
tened, or  even  concave  zone  or  belt,  extending  from  near 
the  front  \>;\vt  of  the  glaliella  around  the  outer  side  of  each 
clieek,  and  becoming  a  shallow  fuiTOw  as  it  passes  l)ack 
ujMOi  tlie  spines,  along  Avhich  it  seems  to  be  more  or  less 
maiked  nearly  io  tlieir  pointed  cxtremitii's;  bt'twccn  this 
Aci-iically   fl.atlcned  band   and   tlie   ('yes,    there   is   anotlier 
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nearly  horizontally  flattened,  or  outwardly  sloping  zone, 
extending  around  eacli  clieek  from  near  the  front  posteri- 
orly, so  as  to  unite  with  the  lateral  connections  of  the  neck 
furrow  behind,  and  continue  as  a  single  furrow  along  the 
upper  margin  of  the  posterior  spines,  thus  leaving  a  more 
or  less  defined  mesial  ridge  between  these  two  furrows 
the  entire  length  of  the  posterior  lateral  spiniferous  appen- 
dages, as  well  as  around  the  cheeks,  to  near  the  front  of 
the  glabella ;  posterior  margins  of  the  cheeks,  behind  the 
continuations  of  the  neck  furrow,  very  prominent,  or  form- 
ing a  thickened  rim.  Facial  sutures  extending  obliquely 
forAvard  and  outward  from  the  anterior  side  of  the  eyes, 
and  again  curving  inwards,  so  as  to  cut  the  anterior  mar- 
gin nearly  on  a  line  with  the  anterior  inner  extremity  of 
the  eyes;  from  the  posterior  end  of  the  eyes,  directed  ob- 
liquely outward  and  backwards,  so  as  to  intersect  the  pos- 
terior margin  nearly  midway  between  the  neck  segment 
and  tlie  sub-spiniferous  lateral  posterior  appendages. 

Thorax  only  known  from  a  few  of  the  posterior  seg- 
ments, which  show  the  mesial  lobe  to  be  wider  and  dis- 
tinctly more  prominent  than  the  lateral  lobes,  which  are 
flattened  near  the  mesial  lobe,  and  abruptly  deflected  down- 
wards near  the  middle;  segments  divided  by  a  furrow  near 
the  anterior  side  from  the  knee  inwards,  and  flattened  in 
the  direction  of  the  axis  at  the  rounded  outer  extremities. 

Pygidium  semi-elliptic,  slightly  wider  than  long,  and 
rather  convex,  distinctly  narrower  and  a  little  longer  than 
the  cephalic  shield,  narrowing  backwards,  and  narrowly 
rounded  at  the  posterior  extremity.  Mesial  lobe  promi- 
nent, a  little  flattened  on  each  side,  and  narrower  than  the 
lateral  lobes,  from  which  it  is  distinctly  separated  by  broad, 
strong  furrows ;  tapering  gradually  backwards,  and  termi- 
nating rather  abruptly  near  one-third  its  own  length  from 
the  posterior  margin,  so  as  to  leave  a  broad,  nearly  flat,  or 
more  or  less  sloping,  smooth  border,  which  extends  along 
each  side  the  whole  length  of  the  pygidium,  but  becomes 
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narrower  anteriorly;  segments  of  mesial  lobe  seventeen  or 
eighteen,  well  detined,  rounded,  and  very  nearly  or  qnite 
straight.  Latca-al  lolxs  more  depressed,  and  about  one- 
third  or  one-fourth  wider  than  the  mesial  lobe,  rounding 
down  rather  abruptly  to  the  lateral  margins  ;  segments  nine 
or  ten,  rounded,  simple,  and  separated  by  distinct  furrows  ; 
all  terminating  abrn})tly  at  the  inner  edge  of  the  broad, 
smooth  marginal  zone. 

Entire  surface  ai)parently  very  nearly  smooth. 

Length  of  cephalic  shield,  exclusive  of  posterior  lateral 
spines,  0.4.5  inch,  bi'eadth  of  same,  0.(i()  inch,  hight  of  do.. 
0.;>1  inch.  Length  of  glabella,  exclnsiA  e  of  the  neck  seg- 
ment and  anterior  border,  0.."](i  inch;  breadth  of  same  across 
the  posterior  lateral  lobes,  0.29  inch;  do.  of  same  across 
the  constricted  central  region,  0.25  inch;  do.  of  same  ante- 
riorly, 0.28  inch.  Length  of  eyes,  O.lS  inch.  Length  of 
pyyidium,  0.50  in<h ;  breadth  of  do.,  0.55  inch. 
Locdliti/  (Hid  /xi.sitioii — S[)i'ii]gflel(l,  Illinois.     ITppcr  Coal  Measiues, 

(ienus   DTTHYEOCKARrs,  S.oulcr, 
DnnvRofARis  cAiir.oxARrrs,   ^L  and  ^Y. 

PI.  M,   Fig.  !. 
lh!hin>"-'iris  rarl>nHrtn».K,  ^U.EK  and  AVoitTHEX,  I^iin.     Pvnrofd.  Ar;i(T.  X;i1 ,   ^n  ,  Pliila. 

Wk  only  know  this  fossil  from  a  specimen  showiuii'  the 
caudal  appendages — that  is,  the  telson*  and  stylets.  These 
are  lanceolate  in  geoieral  outline,  and  rather  flattened. 
Llie  telson  sc^ems  to  l>e  a  little  shorter  than  the  stylets,  and 
moi'e  rajiidly  tapering  toward  the  extremity.  Below,  it  is 
flattened,  and  has  a  faint,  undeflned,  obtuse,  longitudinal 
ridge  along  the  middle,  with  on  each  side  an  eqnallj'  unde- 
fined, shallow  sulcus  lietween  this  and  the  lateral  marains 


*If  ttiL-  middle  oiu-  of  ilie  tiuTe  neurly  v^nn]  can  rial  a]i[ienflLigcH  iu  this  gpiius  is  nut  articulated  at 
itsbiiHf,  it  would  nn]\  li«',pT(i],cily,  an  attenuated  lerniiiial  part  of  the  telson,  and  n.d  thr  whnl»- of  that 
ap]iendag»'. 
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Avliicli  are  shar]).  On  its  upper  side  tliere  is  a  well  deliued 
mesial  euviiia,  with  a  slightly  eoucave  slope  on  (^ach  side  to 
tlie  lateral  edges;  tlms  ])resentiiig  uinch  the  appearance  of 
a  broad,  miniature  bayonet.  The  stylets  liave  each  on  the 
flattened  under  side  about  six  or  seven  small,  longitudinal 
ridges,  and  on  the  upper  side  a  distinct  longitudinal  mesial 
carina,  between  w  hich  and  the  lateral  margins  there  is  on 
each  side  a  smooth,  rounded  concavity,  or  broad  furrow; 
along  each  lateral  margin  there  are  two  closely  approxi- 
mated carina%  one  above  and  one  below,  \vith  a  narrow 
sulcus  between. 

Length  of  telson,  about  0.75  inch;  breadth  of  do.,  0.12 
inch;  length  of  stylets,  about  0.80  inch;  breadth  of  do.  near 
the  articulating  end,  0.12  inch. 

This  sptx'ios  will  be  readily  rtistinsui.slied  from  /'.  iSi'Dnleri.  of  McCoy, 
by  its  x)roportioii;illy  broader,  and  iiioie  laiici-ulate  stylets  aud  telson, 
the  latter  of  wliii'li  also  differs  in  beini;  sniootL  above,  instead  of  marked 
with  divaricating-  striw,  as  in  the  iScoukri.  Its  stylets  are  also  ftattei', 
aud  carinated  instead  of  being  rounded.  From  Portloek's  G.  Gold,  it 
will  be  distinguished  by  having  the  carina'  of  its  stylets  and  telson 
smooth,  instead  of  crenate. 

So  far  as  we  are  informed,  this  is  the  first  species  of  this  genus  found 
ill  America.  It  is  another  example  of  a  \  cry  decided  Carboniferous  genus 
added  to  the  many  others  now  known  to  be  assix'iatcd  in  the  Coal 
Pleasures  of  Illinois,  with  numerous  fossils  that  occur  in  ("oal  ^Measure 
rocks  on  the  Missouri,  in  N^ebraska,  that  have  been  liy  some  geologists 
wrongly  referred  to  the  Permian  (=I)yas). 

Loculity  and  position — Near  the  middle  of  the  Coal  Pleasures,  at  Dau- 
villc,  Illinois ;  associated  with  numerous  upper  Coal  Measure  fossils. 
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Page  85,  ISthline  from  the  "bottom,  for  "flame,"  read  vein. 

Page  109,  3d  line  from  tlie  top,  for  "  morraiuea,"  read  moraiues. 

Page  118,  14th  line  from  the  bottom,  fur  "  .Siu'caroidal,"  read  Saccharoidal. 

Page  liri,  5th  line  from  the  bottom,  for  "  desired  be,"  read  be  desired, 

Pago  IX',  8th  line  from  the  top,  for  "  water's  bed,"  read  watershed. 

Pago  161,  13th  lino  from  the  bottom,  for  ''  ia  such,"  read  in  such. 

P;igr  230,  11th  line  from  the  top,  for  "  }>i.^fr!x  "  hj/.strtx. 

Pat;<'  '21'>,  2d  line  from  the  buttom,  for  "  J.rc/iiofn'dam', "  read  Ad'hu'Dciilaris. 

Page  2eli.  2Dth  line  fro]ii  the  bottom,  for  "  two  hundred,"  read  two  hundred  and  sixty. 

Page  302,  15th  line  from  the  bottom,  for  "to  "\\'hich,"  read  for  which. 

PuL^c  312,  ■fill  line  from  the  top.  for  "  ventncoso,''  read  ventricosa. 

Page  331,  18th  line  ironi  the  bottom,  for  "amulacra,"  rL-ad  auibulacia. 

Page  336,  25th  line  from  the  bottom,  for  "  apendiige.s,"  read  appendages. 

Page  350,  14th  lino  from  the  top,  and  12th  line  from  the  bottom  ;  and  also  page  352,  3d  line  from  the 

top,  fur  auxiliary,"  read  axillarj'. 
Page  379,  22d  line  from  the  bottom,  for  "  speciman."  read  specimeu. 
Page  451,  IBth  line  from  the  top,  for  "  species,"  read  &pecio,s. 
Page  529,  14th  line  from  the  bottom,  for  "  semi-cirular,"  read  semi -circular. 
Page  552,  2d  line  from  thi.^  bottom,  for  "  rnai,"  read  anal. 
Page  555,  3d  line  from  the  bottom,  for  "  Flatycrin  ?  "  read  Flatycritms. 
Page  608,  7th  and  9th  line  from  the  teip,  for  "  Tctnaodiilus,''  read  Temavc]tcilus. 
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Fig.    1.  S(Arl!inri;l\'[S  uui'ls 412 

A  sitlc  view  of  body,  anus,  and  n  patt  of  llio  coluran. 
Fig.    2.  ZEAnaxrs  wcoblxa 426 

A  side  A  i(.' \v  of  body  and  arms,  with  a  few  joints  of  tlie  coliiniu  attached. 

Fig.     3.  SCAniTOCHTNl'S  1-ISCELLU8 424 

A  side  Tiew  (if  body  and  arms  (tlie  latter  being  partly  broken),  enlarged  to  about 
t^Y(l  diauK'tcrM. 

Fie,.    4.  Zeacuinus  (tip.  vmU't.) 

A  side  \ii:\v  of  body  and  armg,  with  column  as  seen  detached  and  lying  in  the  same 
slab. 

Fig.    5.  ScArmocniNi's  delicatu8 407 

5  rt.    A  sldo  view  of  body  and  arms,  nat.  size. 
5  b.    The  same,  eiilarm-d. 

Fi-.    G.  Zeactjixus  serratub 4-J8 

rostti  ini  view  of  body  and  arms. 

Fig.    7.  Zkacrinus  AfiPER 430 

A  side  view  of  body  and  anus. 

Fii;.     8.  SPAPinoPRINUS  NANKri 423 

8  a.    .Siflc-  view  of  body  and  arms,  nat  size. 
5  b.    The  same,  enlarged. 

Fig.    9.  Siathii  >rTiTM  s  notabilis 410 

A  sidt'  view  of  body  and  arms,  with  Iho  uppto-  j)art  of  the  vculrul  prolongation  seen 
jiroioi-jtinii  sliiililly  lieyoiul  the  ann^  abmr, 

Fi  - .  10.  WcAi'iiK  " ' lUNTs  run 408 

Side  view  of  l)oily  and  arms,  as  well  as  of  the  ventral  prolongation,  though  the  lat- 
tiT  is  not  in  a  condition  to  show  clcorly  Tlic  ontbiir  of  its  ] dates. 

Fig.    11.  ZlflAfKlNUS    LTRA 432 

11  a.     A  siilc  \ic\v  of  body  and  arras. 

11  b.    A  posterior  \iew  of  aiudlirr  specimen  of  same,  showing  body,  arms,  and  t.hel>ase  of 
tlrn  ventral  proloii^atinn. 
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Fi^.    I  calceocuinus  '  ^VA{■t[s^frTHI "I'l* 

1  a.  T'..sl.--u<.r  view  Hlinwinu"  tlif  biHly  and  srinif  uf  tbe  ;inn.^.  with  filso  n,  portion  of  thi' 
column  atla'-la-tl.  Tbe  natural  pohtnif  of  thi^.  little  Crinoid  would  doubtless  bo 
Willi  llto  1kim<^  al'ONT  and  the  arms- jui'iidi-nt. 

1  &.     An  anterior  vn'w  of  the  >^ann.-- 

I'-JM-.     -J.  £  Ul^OCUINUS  AVhitei 'l-iS 

2  ff.    A  .--idr  vn-w  nt'  the  much  di'iiressed  I'Oily,  and  portions  of  tbe  arms. 
•J  h.    A^'it'W  of  the  under  side  of  the  body. 

n-.    3.  Eiii^ocia.Wf^  ANTiMi'ue - -'■''' 

3  (t.     A  side  \  u-^v  (if  body  and  ni'inw,  t]>e  latter  In-ing  folded  togetlur. 
:J  b.     TW-  lUjdirT.'^ide  of  th.-  lindy,  mlar^ed. 

Y'vy.    4.  >:ii'iEi;ncr;!N"rK  "WACiif-Mi-'iin  -135 

4  a.    A  side  \  icw  nt'  baly  and  anns,  vUb  a.  i^ortion  of  tbe  eobunn  ;  tbe  l^idy  pliites  beiuij: 

WLOtirwhat  displari-(i. 

rig.    5.  Si  \i;A'riiM<'uixi  >  AVAf'ri^MVTi-n 437 

5  fl.     I'ltstf-rin)    view  nf  iln'  bi.il\  and  the  iowei  \y.n-i  nl'tbe  anns,  with  a  jiortion  of  tbe  <<>1- 

uniii  attaelu'il      (The  eutii^e  leiiytli  ol'  tbe  anns  i:^  about  five  tiuies  Ibat  ol'thn 

poTtiim'i  SITU  hcri'.) 
r>  J/.     Another  s])<-ciinen,  with  a  part  of  the  anns  removed  so  as  to  show  tbe  long,  wlepdi  r 

A'eiitral  tube,  .^ollle^\Uat  t:vushcd  within. 
5  c.    Paiiw  nf  the  anns  and  a  jKirtion  of  the  Tentral  tube,  eulaf^ed,  to  show  the  latter  more 

disliiu'tlv. 
5  d.     Twft  m'  thi-  ann. joints,  with  tlie  niijiiite  maiLiinal  iijw.h  folded  lo^etber  ^i,  av^tc  i-m  ei- 

the  anibuIaeTal  fniTOW ;  all  e]LlaT'^cil. 
5  e.     An  end  vitw  olthe  fsaiiie. 

Fii-.    6,  .Svxi;Arirci('i;LNU8  BRKVifl 43[» 

Sin  I  wi  til;  ImmIv  and  arms  einnplet*.'.  with  a  y.wX  nlthe  coiumD. 

I"ig.      7.  ScAI'in(iCI!lNl  ^    I'EMi.-ILLUS 414 

7  a.     A  poHtniiir  \  hav  of  the  body  and  anus. 
7  b.     A  sidi    \  ir.w  of  amitlier  f»x>eLinn'n. 

[■'i-j,.     8.  SrAPninrinNL'K  VlAT,  sis 41',. 

f  «.     A  p^Tsterii.i  ^  i(Av  of  binly  and  arais^  witl)  a  [)art  of  ihr  -  obimo. 
h  h.     >Vritei  iui-  \iew  nl'  the  -saiiie. 

P'Im.    <i.  SijxVrnTiii  i;'_\i  s  maciiohactvli's.  _ __ _ 415 

A  view  of  biwly.  anil--',  ami  a  pnrl.imi  dC  tbe  rohnnii. 

Yi'^.  10,  SrAi'Hii"iciii\i;s  walahis _ \-il 

ro:>teiinr  \  le^\  nt  a  Hpreimeii  abowiDg  the  Ixjdy   arms  aad  innnnLe,  Dearly  cniirc,  and 
a  pall  nf  l!\e  colvimn. 

rig,  11,  tSeAri-UuCKIXUS  M-|!IAir« _ 11,-- 

11    a.      A  postenof  view  ni  Ibe  boilv. 
11    b.     View  (d'  tlte  under  sidf-  nf  same. 

Kiu-  12.  J'(iiia;iO("i:iNJii'jh  I'Eiii'i.BXL,'-    4t*.- 

A  iHKiii-)  )oi  view  nf  bodv,  ai  \\\^   and  a  part  ut  the  column  ami  vential  I'Toloji^ation. 

yii;.  lit.  Sr  vi'iinii  iiLM  s  Ti'.  rin,- 4J;( 

A  .-iib    viiMv  of  Imfly,  at  ms,  and  a;  ]>;Lrt  ot  the  i  nliniin. 

rig.    14.  (.  1  ATlIni   IMM'JJi;,--    FI.'AUfLIS _ 401 

A  \  lew  of  thi'-  l«Kly  and  parte  nf  tb('  arraf*. 

li'jo'.    ir..  CVATHUi'KlMlEs    lli.M'UiACll  la  S \{\?, 

A  y'ww  nf  boil\-   arms,  Miid  a  part  of  the  cnlnmn. 
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J'AI.V.. 
Y\^.      1.  DtclK'CKlNrs    I.IM.-A'IIS - --- 'HO 

I  a.  Aiitninr  sidi'  vii'w  of  lnnly, 

1  b.  A'ii'w  nl  uiidrr  siili' mI' f^uiiu'. 

1  c  P.istcrior  vu'\\' ol  saiiii'. 

Fig.    'l~  lUiiinciaM  ^  1'Isi;m 4-11 

^-i  a.  Pn>t»-iior  si'lf  \  ipav  of  limlv. 

2  h.  Aiih'iii'i  sidr  \i(-\v  nt'siuiie. 
ti  c.  A'ivw  111' iindi-'r  sidi- nf  sjiiiio 

Fii;.     3.  PLATYPIilXITES  ]TaI-LI - -.  - 454 

3  a,     Aiitviior  side  view  drinnly  and  a  ]>nvi  nflln-  1  willed  ccluniu.     The  ap]iv-ai;iii\.'i-  ( -flit- 

tit;  iiodrs  (HI  \][r  lijiHi-  is  iiijJ  luitiiTal,  Itut  iiicrydy  siiuill,  tliickciM'd  iir()tul>i-'raiiot'S, 
fcinipd  liy  the*  Imi  iiius  id'  sdiiu-  small  ]iaia--ili'.     The_\  al.sn  m-i-m  on  soim-  jtai  ts  of 
the  Jiii^l  radial  ]jir.-i-s,  as  ^vl■ll  as  on  sume  juiiiis  uf  the  cnlLimii. 
3  h.     Tirw  n|   the  iiit]H-v  sidr  id'  the  vniilt  i>f  sanir  kjhm  i)\]vu,  llie  snuill  lateral  uj^ieiiiiiiL  sur- 
rounded hy  small  iiirce.s  is  srai<»d\-  sven  at  rf<i. 

3  c.     Dors;i]  <ir  mil. a   view  of  a]niitioii  .d  an  aim  (from  anotliei  spteinien),  eulai^fd  three 

diaiiirlcrs,  an<l  slmw  inu  tlie  little  Hhaiji,  jmtJrrtinL;  proi'cs-ses  on  carh  .sidt- 
:t  il.     A  >*iilr  \  lew  of  sami" 
yil;.     4.  I'LAIiriaMIES    IICM  ll'.l;  \l  )IIATl> 4'.it 

4  If.     Sidr  \  ii;w  (if  a  some-\viiat  ciiiNlu'd  spreitaen,  sli.Avin^  Imdy  and  arms. 

4  h.  S.niLi-  \iew  id"  anntiicr  ^]irfinM.-n,  with  tin-  Imdy  nut  ennipuvsHi-d.  (In  hotli  of  these 
fisiii''.-*  tlM'  Mufa(r  niiii'kiii^is  ai-e  i  rjiix'senlnl  as  too  much  hioken  up  intn  Utile 
nud(^s,  instead  of  fnnnin;;  litlk- ii  i  c^idar,  sninrwiiat  inlei  i  upted  lidges,  parallel 
t(.  1hf  niar^'iiis  ortlo-lmdy  plat-'s. 

4   c      A  }>'ti  tinn  nf  one  of  tho  arms 'iilaiLi-'d  tlin-c  diatiirtns  ,  dorsal  or  Nuha  view, 

4  1?.     A  sidi'  view  of  saine. 
'F'l'y.      fi.  PLATYCI!l\riKs    I'l.AM'S - 4.V:; 

.".  a.     Sid.'  \ir\v  of  liody  aud  arms,  with  a  pii-co  td' tin-  eolnnin. 

r,  h.  Doisal  or  oiiti'r  sid<-  of  a  piirt  of  one  n)'  the  ajL'nis  {iu--ar  I lio.  middle),  eHlarL:»-d  three 
(Uamelcrw. 

r<  c.     A  ^-ido  view  of  same. 
Fin.      n.  !'l,\  I'll   KlNfll'.,-^    PrM.lNe.TnNKAsls    _ 4.'-.^ 

(i  a.     Side  \  ii'W  of  lii)d>  ami  arms,  willi  a  piece  of  1lic  I'olomn. 

(i  b.     Side  \i.-\v  of  a  pifi'r  of  mie  ..I'tlo-  arms  (neat  tlie  ndddli-.),  eidai-ed  tliiee  dianictrrs. 

(I   .        Jiiiisal  view  of  Hanie. 

Fir;.     7.  Pi.A'rv''i;L\n  I'.s  I  NCI  i,ML"n  s - 450 

A'ii-w  oi'  under  side  of  hcfdy  and  arm-ltases. 

FJ.ii;.     8.  I'Lvi  vcKiNn'i.s  .r.<.ii  ALis 4r.il 

8  ff.     Side  view  of  a  neai'ly  iieil'eid  sjieeimen,  Hlnl^^ie^  Imily  and  arms. 

H  I).     A  |>art  of  one  ol    tlie  arms  from   near  tlie  middle  doisal  side,  eiilai'u'ed   aiiout    three 

diamelers,   and   sliowiii;;  tlie  pe.enliar  ;j;eiiiciilated,  and  sometimes  even   dniiled 

eliaiaeter  of    tlie  pioee,    li,\    wliieli    lliey  pass  at  some   plan-,   intc  Hirer    or  foiU' 

r.iii.Lies. 
.«  c.     Side  view  ol' .'jame,   ■^liowiit^;  the  llalleiied  or  .li^Iitly  com  a\  e  idiarai'ter  id'  the  .sides 

ot  the  arms. 
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rA(-;K. 
Imu.     1  Taxockinis  TnKi:\iEi :!'i!> 

¥\iS,.     2.  ArTixoruiMTK.-i  f^fULr'i'ii.s - -- -i-i'-i 

Slio-wiiiLi  tlif  aiJiia. 

J'^iu.     .1.  B  \'i'of'i;i\rjB  \'K);Ni';i';i.iAM>i -   37!> 

S[M'i.'iiiirii  ^Ijiiwini;  ciiliniiii  unrt  venhul  liilir. 

ri'^.    4.  Same.     (Sluiw  iip^  Mio  anus,) 

Fig.      ...  BAUIT  KIM'S   SCI   I, I' I  ILLS    (01 

Basal  ^u■\y. 

Fi:r       6.  CoMA^^I  !■  i;i>li)iir|;t.\['h    nl'.oVATI'S _ 391 

Si.il-  view  ol  1m. (iy  placr.l  a  litllc  obliquely,  ao  as  to  show  llic  (.■njn'avit>  nt*  tin-  micldl'- 

of  the  nntlei'  siile.  Hip  lo"n  rst  raiVL'''  of  jiirros  seen,  bou  fY(fV,  li('iiiL;  IIic  siibi;i(haU. 

till-  l.asal  pieres  Lcuil;  deeply  siijikeii  in  tin- (■oiica\  it  \".     'J']n_- true  arm  i.ijfiini^.s 

arc  ftfcii  at  n  ^^  ami  ftii.-  I'alsf  arm  ojiciiin^s  atfafa. 

C  a.     Fah[  \  uv.-  oT  same  sj.^  iiueii. 

Fi,i;.      7  I'KiilKihCI,-!    OK   Pot.    Dll.A'l  ATI  S? 

Y'v2,.     S.  XH'TKi;fii'i;iNUs  AitiinKi-.i  s 4:i0 
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VAC.  v.. 

V\-^.     1.  r.  \'roi'i;i\i's  Ca^^kh  w.wirs 370 

1  a.  vlntciioi  side  \  \r\y  of  Im.iI y  ;ui(l  ;i,  ]>art  nC  ilic  vrntml  tiil>n. 

1  h.  I'usti'iiiii'  \'ir\\  iif  s;nnr. 

Fii;.      -i.  i'.AincuiM  S   QCA SI  I.I.I  S .  .    ,     _  .  _ \Ui'* 

'i  <(..  Anlrnorsi.lr  mcw  <.t    \hu\\    niMi  llir  Ir.y^v  of  Uic  vciilviil  ti , 

'J    Jj.  i'(i,s1(.-vii>t  sitlr  \ir\\-  nC  ailMlc. 

Fig.      :H.  r.AlM.'iaNCs   (EuKIMorii?)     Nb'it.Kfll.-^    _ __ 377 

3  a.  Anterinr  side  \  ie-AV  nf  limly 

.i  b.  I*u,^tfriiii' Hide  \ii'W  (if  uimtlier  s]M'rijin'n. 

J■'i^.    4.  TlA'i'i'CKixry  i!*iii;it-.i\  i.-  _ _- - :;70 

4  a.     I'lLstrriia  snlr  \u-\\'  nf  a  small  siKci  nn'ii,  showiriL;  l>ndy,  anus,  and  nmst  of  the  vrntial 

tlllir  rutin'. 
4  h.     A  laiL;!.' M]K'<iiiirn   -with  the  iiniis  irmovcd,  slmwiiiL^  liudy,  moat  ol'  Hin  vontial  tube, 

and  ii  jKii  tinii  of  tlir  (.-(diiraii. 
4  c.     Two  jninis  (if  uiH-  i.r  Uir  ]iiiiiii[l;i',  iiinrli  eTilarL:»-d,  to  t^binv  a  ri'w  <d'  niiuute  mai'-iiial 

]iic(M'^  iiJl  r;irli  si.lf  nf  tllc  ainlni);irr  .il  fuiTOW,  -^llirll  tln'\-  rii\-ri  wllCU  clnsi'd  TO- 
-i-Un-r. 

4  fl.     An  cud   view    id'  a  joint   of  nm-   ol    liir   itimmla',    sluiwhig  (lie   cinniiavativelj'  lai,ie 

(■a\it\  ni'  1  lir  aiiilmlanal  fuiTiiw,  i-.ivri  nl  li\  tlie  closed  iiiaTL;iiiai  pieces. 
F\'^.    5.  BAToritiNUS  rrmroi;.MJs .  _ 313 

5  n.     A   laii;r   H]M'ciiiuii   Hlmwiiiu;  b(iil,\",  anus,  and  tho  ion;;   vnitra!  tube  with  a  portion  of 

IIm;  1  (diiiuii  also  altachr.l.  The  little  figun'  on  tlir  lidi  of  tlie  i.-iid  of  tlie  ventral 
tnbe  s]i(n\  .M  tin-  size  of  the  "pouiiiLi,  and  that  no  the  li^lil  is  an  cidar-Lment  of  the 
same.  The  x'i'iitial  liilx- of  tiiis  apecinn-ji  is  limivm  inttt  sexTial  pirfi-s,  but  thry 
-were  all  found  so  coiuiecttMl,  by  .Mi.  Warlismiith,  as  to  ]fa\  o  iiu  doubt  tiiat  tlu-y 
brlnim    LoMrihi^r. 

5  h.     Another  sjuMiuien  showiii^i  body  and  arms,  willi  aporLiMii  of  tiio  ventral  tube. 
Fi;;.     C.  JlATuiJitiNry    ri;!  K-m.-^rus 3'ri 

G  II.     A  sidf  view  <il'  a  spc  iincn  ,sliii\\  in;.:  t  ln'  body,  \\  illt  llio  anus  and  von  teal  tnln'  binkou 

au  ay. 
G  h.     A  vii-\v  ol'  llii-  nrid.T  sido  of  theNaiuo. 
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FJM.    1.  ;Mir.(;is-i()r];]xr,s  (sACi'nri;ixi>)    ^V\u  ivA :ii-t7 

1   a.      Wr\v  nj'  ;ilt;il  siili-  of  tin-  hmly.  witll  tlir  avma  rt-ninvi'il.    (dUC  of  tilt.-.  tv]ic  .-lir-riiiicTi.s.) 
1  &.     Aiilrrior  viuw  of  same. 

1  c.    -V  .smaller  wjiri  imfii  of  sanir,  showing  Imily  and  arnii. 

Pi-.    2.  DO];^^l;IN^s  i-xi(;ni;\ts  :jh:j 

■2  a.  A  siili'  \ir\v  (if  a  .•eiMi'imeii  ,s1mi\s  iiiii  liinly  and  arms,  a  |  mi  1  of  fin  ■  laHci-  licin;^  reiii<i\-fil 
•sn  as  tit  mIiiiw  (Hie  slilr  nf  the  vaiiH ,  with  its  coiilral  spin©. 

2  6.     Audlln-v  \  ifw  nf  tin.'  sunn:  s|irr)iiH>n. 

'2  c.  An  eniavLiril  ilia^ram  of  t\\  n  of  11r^  arm  bases  and  tlie  luarlnal  ]iit'<'r  nn  which  thi-y 
icwi,  shnwiuj;  the  manner  in  whicli  1  \vu  anus  spring  (lmrtl\-  from  each  la«t  bra- 
chial pii_-ce.  without  inqtai  tinu  to  it  tin.-  charauti  i'  of  au  axillary  jiiece  piopi_-r. 

Fig.    3,  AMDioi.At  UL\L>  (ap.  ?) - a=0 

This  is  an  <mtline  sket<;h  111' an  Kii^|i-.l)   s]U'<  inn  n   of  a  typical   A  i'i/'h"rar,-ln,'>-\  ^vith 
ttic  \rnlial   IuIk-  <>r  }n'nlHiM_a,-i  entire.     H'roni  CumberlautVs  Krliij  uIll- Cun^,ei  xata-. 

pl    V. 

yi<i.    4.  IiMi;M'KiM:a  tax  \nnri.  vi  rs 3^i 

4  a.  \u-\v  nl'  anal  side  (if  body. 

4  b.  Anti'i  inr  view  of  .-^a]]ie. 

Flu      5.  A  Mi'iioi!Af'i;j\L  s  '    M'jxi  ii!i;  vciiiatl's 3sn 

5  a.  8]i"''iiii.'n  -with  aims  atl.n'hi'il,  placi-d  .md  as  tr»   .>li'>w  an  ulilirpie  virw  of  the  ennca\-f 

uii.lrr.sidr  ..f  the  body. 

5  6.  A  view  of  IIk-  nnder  side  of  s;inn'. 

Yi'j..    G.  Amimi'ii;  MKiNus  LiivEia.KXs,  var.  Mur/iriiAMOSUs  -j.-S 

6  a.     Anal  and  ohliiiin-  under  view  <if  Imdy  and  arms,  sdnn'whal  cnmiiTTssnl.     'I'hc  prolins- 

cidifnrni  \riitial  tubo  is  mainly  liicblen  by  some,  arms,  but  tlie  spines  eri»\\  din;;  its 

Bumniit  are  seen  at  (.s'.) 
6  h.     Side  view  nf  tin-  pi  ubuxcis  lu'uki'n  JViuii  aimtliL'r  sjieeinien,  slmwiii^  its  sjiim's,  and  its 

niinuti'  (tpciiini;-  at  (-■'.) 
6  i:.     Vivw  ui  tlie  t<»i>  nf  the  same,  as  scm  fi  om  al^o^■e,  with  tlit^  ininnte  upriiinL,^  seen  iu  tlii- 

midiUe  MiTiniindcd  by  very  small  picers. 

FiLi.    7.  ,Mi.i;iNT0Ci;i\r6    rAi;\iROSTitls 'VMi 

An  anal  \'iew  of  bi>d\-. 
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Pl^.     1.  STMO'HK  KIM  h  (Pr-nr^KlOl  KTN'US)  Ai-PKU 351 

1  (L.     A  iHiwtcriiH'  lali-i;il  view  of  the  Itinly  ;im"l  jJimie  nf  the  arm-bas*-'s.  with  the  v. ml t  and 

itM  siii.all  MiilnTnir;(l  iipernDL:.  niarnined  on  one  y-uh-  l)_v  a  .sli^litly  iirojt.'etiDg  lip. 
1  6.     An  aiitciiMr  \  i(-\v  <i]'  HiiTue. 

Fi.H.    2.  Strotocium's  liratus 355 

-J  a.  A  siilc  view  <iy  tlu'  IkkIv  and  long  rociin'ed  Tpiitral  tnlnj.  with  a  nhavi  inuceof  the  cnl  - 
nnm.  The  linily  is  soinr'wiiat  (li^l^ll  U-d  bv  a  rcidi-iita]  j.n.-s.sur<-,  ajitl  the  ornamcn- 
t at  inn  of  ilM  i)Iate3  is  iK-arly  nlilitrialcrl  by  w  ratlicTin--. 

3  it.      A  Nidc  view  of  lln-  T't-curvod  jiart  nt'  tho    \  t^iitial    1  iilic,  showing,  liy  tlir   hil^^^'i  m/.i-h  ot' 

its  jiUTi-fl  on  till-  I  (tiivcx  aidr  of  tin-  ciiivp.  that  HiiM  difFercinr  in  tin.'  siz(_-«  of  (hr.sc, 
pii'.T-M  on  the  iwn  siih-s  is  the  cause  o1'  the  nirve,  and  not  the  flexibility  nf  the 
tiibr.     The  riid  n!'  tlif  tnbris  lu-i)ki']i,  and  not  ''(iniiilctc. 
)i  c.    A  ."*irb'  view  of  llic   liiidy  and  vanlt  of  another  Hin-iimun,  the  surface  markings   of 
which  are  wrll  jirrnirved. 

J'ip;.    3.  Sn;'.iT()r  iiixrs  (sp.  undetennincd.) 

This  ii;:uio  shows  tho  body  w])li(  longitudinally,  mm  an  to  oxposf  tho  lar;j,c  internal  vn)- 
■\  (lb  I  ted  uroaii  in  jibii  ■^■,  and  iifiiil>'  lilhni;  tbi-  wlmli-  inteiioi  cavity.  Tt  is  nimi.slfd 
witli  NibceoK.H  iiiaitiT  so  as  to  hide  it. -»  Mtrnctnre.  At  tin"'  point  on  tho  ri^lit 
iiiarlced  (a)  its  outer  turn  is  in  <  niitai  t  with  the  outer  wall,  and  ^r-rnis  not  to 
have  "-xtc-iidril  luwrronthat  ^ilb■.  that  In  nrj;  ap]'-" ''"tly  the  point  iiiter.->(.-cted  by 
the  (iblinui- Miiiral  vbln-f  Iminiiliii^i.  Ibebiv.ri  iiiai'giii  id  the  organ  aw  it  a.st_iTidrd 
Kliirally.  Our  nl'  tlu-  radiatbiL^  vaimlH  cxt  eodiiiLi  nut  to  tbr-  ana  nii(aiiiii:s  from  tbi.' 
tup  of  the  <'nu\-iilntrd  oriiaii,  undrT  tho  vault,  is  soeii  nji  the  Irl't  at  (ami.) 

Kig.  4  a.  A  part  (dthe  ntlunm  nt  iSirnfiirriiiv^-  ctjUiqi^.,  8la)\\iiig  ouiluns  cxti-rual  jnnrossnn 
aitpan-iillv  di-jiinnod  \u  ytion^Lhen  tin-  whnlo,  without  dostmyin^  ibs  floxiliihl  \ . 

4  h.      A  I)ni  tinii  of  till'  same,  riibli  i;od. 

y^'A-    S-  Strotochixum  Krrvi'us 353 

5  a.     Side,  view  n!  body  and  base  of  veutval  tube. 
5  I'nt^lcnnr  view  nC  same. 
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PAP.E, 

Fig.    1.  ArirMiciiiNiir.s  ?  LnvnuM 'Mo 

1  a.    Sitli'  vii_'\r  nl  Imdy  and  vault,  llio  veiitr;i]  tabe  hrin.u  broken  away. 
1  b.    AiJdllirr  Tie^\'  of  same. 

Ytiz.    2.  AcnvoruiMri'Ls   i>ki,icati'm 343 

A  ]tnstii  ior  lateral  view  of  body  and  arms,  witli   U\r  broken  '  nd  of  tin?  ventral  tube 

priiiL-elloy;  ;ibo\  e. 

I'i,-;.      2*  ACTINCiCKlXTTKS     nCNTCILLUH 342 

{Side  \-iuw  nl'  liiiil\  and  arms,) 
'Fi'^.    3.  Si  K'Mm  uini's  ?   A^ri  i.'kimcs :i4!^» 

3  a.  A  sidr  \irAv  nf  the  Imily  and  vault,  with  the  base  of  the  ventral  tube  and  broken  ba.sc^ 
i)\'  the  ravM. 

3  b.    Anottii  r  view  of  Name. 

1*'],^.     4.  SrilOTrn" HINTS  PERUMUltn^rs - ;jj7 

■J  a.  A  yU:\y  of  llif  tlal  vault,  with  broken  nuls  of  the  rays  ;  also  allowing  the  nearly  cen- 
tral oi't-niui;'  dirrrteil  nbliiiucdy  outward  away  from  the  anal  side. 

4  h.    A  Tivw  of  anothiT  m]i(-<iiimii  turned  oliliqucly  upward  so  as  to  show  the  under  sidi.'  of 

(h(>  spieadiiii;  rays,  and  the  manner  in  wbirh  the  brachial  and  intenm-iliate  pii-cL-s 
nnitf  lat (.Tally  so  aa  U>  form  the  urmt  i^xpan^inu,  as  well  as  the  inainn-r  in  which 
tlir.  frof-  yriii,-(  are  i;ivi-n  otf  aUr-'niiitcly  on  eacli  side  of  Die  rays,  (inly  three  of 
Ihi'  main  dhisiim^-  of  I  h  (Mays  arr  sei'n  entire  ituf  to  last  arni-ba.sr  ;  all  the  othern, 
with  their  arms,  luini;  broken  away.  The  rcniaiiiim^  arms  are  foldc^d  over  upon 
the  \anll  so  aN  only  to  show  their  haxcH. 

Fig.    5.  STiJornriiiNrs   u.\n:i;<isi  s 360 

A  latiTal  view  of  body  (cxrcptin^-  the  ha--e,  whirh  is  hrokcu  away,)  and  arms. 

Fig.      C.  J'FA'lllKMTIF.S     (CniHiM  IKS)     i.KArTI.I^ 4G7 

6  a.  A  side.  ;-ii'\v  of  llic  I)ody  Hoiiir\\'hat  enlaru-cd,  the  Ho-i--albid  jion-  pit'cc^  ou  one  side  nl" 
out'  of  thr  pMcudo-ambulacra,  at  {a)  being  rciini\  cd. 

a  h.  The  rriiiial  parts  and  f.]n'iiiiii:H  of  the  Hiiinruit  (■nlar^('d,  and  in  Moine  itnrts  a  little  re- 
stored. 

6  c.     ('lU'ol'  tlie  psrndn  amhularra,  eii]art;rd. 

Fin,    7.  I'KN  I  i;k,mi  i'Ks   Bukum.  i'oxensis 4fJl 

7  a.    All  iijipi'i'  viHw  of  a  larj^o  .s)"  ruiit.n.     (Some  of  I  lie  i)ai  U  ivMtored  from  a  smaller  .s]>efi- 

xnvu.) 
''  b.    A  .-lidr  view  ot  the  Kjuiir,.     (Snnu' jnd)\  idiiah-i  )i,i\»'  tljr  bod\    .t  little  moro  prominent 
lirlow  llian  tliat  pnimd,, 


■I'lKiinn  ^l;^■]lIPJ|.l  -ix  dtth 


(Burlington  Beds  j 


■VUK  iJIT  l!>   [  lIitlH:.A_ 


^l^/jlftfil 


F.B-Meek-del- 


A-H.Worthen    dire. 


«V.i,i„  n.ink  X„li.  ,\-J:.„,_.  ro.Cl.u-,,..;,, 


PLATE    IX. 

PAGE. 
Fig.      1.  GltANAIOCKIMS  MELCNOIDES 4(38 

a.     Siilo  view,  enlarged  about  oiu'  and  a  half  iliann-ters. 

1  b.     I'luler  view  of  Name. 

Fig.    2.  G-HANATOCmNis  NoKwoina 473 

2  a.     A'it'W  of  suniuiit  enlarged  aboiit  tivo  diniuetera  ;  ir,  i  r,  i  r,  i  r,  repreaeiiting  tlie  inter- 

radial  pieces,  each  one  of  which  yliowa  externally  a  single  pore  ;  a  o  tlie  anal  open- 
ing with  its  valve  ixnioved  ;  a  up,  anal  piece;  o,  tlie  small  vault  cnveriug  the  cen- 
tral opening,  and  a  )ii:  am,  avi.  am,  the  pseudo-ambulacra,  with  the  ambulacral 
furrow  extending  along  the  middle  of  each  and  passing  under  the  little  vault  into 
the  central  opening. 
2  h.  The  summit  of  another  sjiecimen  of  .•^auie,  enlarged  two  diameters,  and  sho^^'lng  the 
valve  like  piece  a  v,  closing  the  anal  opening  in  place. 

2  c,     A  cast  of  the  interior  of  tlie  summit  nf  another  specimen,  enlarged  about  two  diameters. 

The  forms  of  the  interratlial,  anal,  and  the  upper  ends  of  the  lancet  piecess,  lllll, 
are  distinctly  defined  by  sharj*,  rai.seil  lines  along  tlio  suture,  oa  reiircsents  the 
cast  of  the  anal  openinu;  o,  that  <.'f  the  central  opening;  ppppp  represent  the 
casts  itf  the  p(prcs  passinLT  through  the  iuteri-adial  pieces,  ir  ir  i  r  ir,  and  show 
how  these  pores  eacli  divide  into  two  within. 

Fig.    3.  GnANAT(K  RiNL-y  negi  Kf  lus 471 

3  a.    View  of  summit  enlarged  twn  diameters,  with  the  ccutnll  and  anal  npeniuirs  uncovered. 

In  this  thcie  are  two  distinct,  very  small  purcs  tn  earii  interradial  piece,  at  the 
points  marked  ^jjp,  and  these  pores  da  not  pierce  the  inlerradials,  as  in  G.  N'orwoodi, 
but  pass  in,  one  on  each  side  of  these  pieces. 

3  h    Side  view  of  same  species,  enlarged  to  two  diameters, 

Fig.      4.  GHANAT0CHINU8  I'lSUM.. 470 

4  a.     Side  view,  enlaiged  about  two  diameters. 

4  6.    Yiew  of  upper  side  of  t-aiiie,  with  central  and  anal  openings  uncovered. 

Fig.    5.    CODOXITEa  STELUFORMIS 464 

Upper  view  of  a  small  specimen,  eular.!,ed  to  a  somewhat  larger  size  than  that  of  a 
largo  individual  of  this  spciies.  At  v,  the  small  vault  pieces  are  seen  covering 
the  central  opening,  and  also  extending  out  so  aa  to  cover  the  ambulacral  fuiTOWS, 
am  am,  which  can  he  eleail}-  seen  to  pass  in  under  this  covering,  as  at  a.  The 
anal  opening  is  seen  at  «?;,  while  the  so-calied  ovarian  pores  of  the  Pentremites  are 
repie^cnted  by  the  slit-like  openings,  i-s,  which  eomiect  with  the  compressed  tubes 
within,  unrler  the  pseudo-ainbulacra. 

5  a.     A  bide  view  of  a  small  specimen;  showing  the  part  under  the  base  that  has  been,  by 

some,  suppu-sed  to  be  in  the  PentremiUs  the  true  basal  pieces,  to  be  really  only 
some  yix  of  the  upper  joints  of  the  column,  anchylosed  toi;ether,  and  to  the  base. 

5  b.    An  under  view  of  the  yub-baj:.ul  part. 

Fig.    6.  Batocrinus  skcuris 32S 

6  a.     View  of  a  specimen  with  one  side  broken  away,  so  as  to  show  a  part  of  the  reticulated, 

convoluted  internal  organ  in  position ;  the  whole  being  magnified  one-half  diameter 
larger  than  natural  size. 

6  &.    A  part  of  the  reticulated  internal  organ,  more  higlily  magnified. 

Fig,     7.  Ac  riNOCRLMTES  rKODO^CIDIALTS 330 

7  a.    A  specimen  with  one  side  of  the  vault  brok<'u  away,  so  as  to  show  the  convoluted  organ, 

8,  and  the  delicate  ambulacral  cauals,  am,  a  in,  cKtending  outward  and  downward 
under  the  vault  from  the  top  of  the  convoluted  digestive  sack  to  the  arm  openings, 
0  0,  the  whole  being  magnified  one-half  diameter  lar^i'T  than  the  natural  size. 
7  b.    One  of  these  canals  and  its  branches,  more  highly  magnified. 
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7  c,  A  portion  of  one  nl'  tliose  raiials  wtill  iiioro  lii;ilily  iii.i;;iiifir-.l,  and  apparently  covor-'d 
(jrer  l)y  plates,  yo  as  ti>  form  a  Xn\n-  This  cliuruct.T  of  cnvcriDg  jiicrc-s  was  not 
clearly  seen  as  ri-presentcd  in  this  li^rmc,  Imt  s<iiiiiv  I■(■Jni(ilJill;,^  minute  piecc-N  were 
seen  at  one  point,  indicatinL;'  sik'Ii  a  stnictiiri' 
Fig.  ^  a.  The  dig.-stivo  sncl-;,  from  a  Hpecic-.s  lu-arly  rdatfil  to  Art.  ju-nbuxfi.llnli.^,  thongli  not  pos- 
itively knoirn  tnln.lniii^  fi>  that  s]iccirs.  It  isnm^Tiifted  almul  four  diamctfrs. 
S  &.     A  pnition  of  the  saiiir,  hihtc  lii^lity  inai^nilii'd 

rig.     1.1.  Ar'iTXOCiiiMTES  t  '.  iinxATi  s  332 

An  internal  cast  of  the  vaiTlt;  slmwiiiii  tin-  amlmlafial  canals,  ani,  conveririiiL^  to  a 
]iiiiiit  a  little  in  .tdvann-  nf  the  anal  nln■nillL^  a  n.  wliirli  is  made  to  aiqicar  lar:i:er 
than  iiatinal,  liy  tlif  manner  in  whirh  iis  cast  is  lirokt-n.  'I'he  fasts  nf  tli<-  ambu- 
lacral  canals  are  sefu  tn  liil'iinatr,  so  as  to  send  a  bi'auch  to  each  arm  o|ic-iiiiirr, 
(a  a  a  a  a),  etc. 

Fil:;,  10.  An  internal  view  id' the  vault  of  anntliev  stiecnneii  nC  tlie  same  species  ;  sln.-.vniLi  the 
lari^r  furi'ows,  //,  for  the  amhulacral  canals,  conxer^inLi  from  the  nciu  <i],cniiii:s, 
a  a  acta,  etc.,  to  a  point  in  ailvain'eol'  the  analn]jenin'^,  a  n.  ri:t\\een  tlie  lar^e  f  ur- 
ro^vs./"/,  the  partitions,  II,  have  their  iiio.jectinL,^  rdL;es  partly  i-o\-erinu  the  furrows. 

Pil:.  11.  BaH)l-iuxi:s  i.oxgiuostkis 

A  specimen  of  the  liody,  with  one  side  ienio\ed  to  show  a  ouriou.s  iuner  wall,  some- 
times secieted  in  old  specimens. 

Fi!^^   1-2  Batocrints  Vkiinki'ii.iani  s i^.OS 

I'i  a.  Bnd\-  with  one  side  remii\-ed  to  show  the  internal  <fin\-nliited  nrL:an  in  place,  with  its 
external  spiral  vidi^e  ,  the  whole  mai;niticd  one-half  diaun  ter  hejtoml  the  natnral 
.Size  ' 

12  b.    An  inferior  end  view  of  this  (tr^^an  ;  ^ho\\  inu  the  commiun  eiueut  of  the  spiral  rid  ^e  at 

the  lower  end,  mai^nitied  as  al'ove. 
12  c.    A  fraLnuent  of  the  same,  maiinilied  more  highly  so  as  to  ai)i)ear  as  if  made  up  of  mi- 
nute plates.    As  seen  still  more  highly  nia^fnilied,  lio\\ever,  these  look  like  crys- 
tals,  as  repiesented  by   l\-^.  l'2a.    coiisciiitrntly  they  matj  lie  minute  crystals,   de- 
poBited  in  an  ojien  net-^^  ork. 

Fig.  13,  Ci  A  111' II  iMvriE.s  lowi-.N.sis ,_.  _  305 

View  of  u].[)ei_sidf,  show  ing  the  small  vault,  v,  coverinL:  the  cential  opening,  and  the 
amhulacral  canals,  am  c,  am  c,  ]i,i,>iinu  in  from  tin-  arni-liases  under  the  vault 
into  the  central  npenuii;— these  canals  being  also  themselves  covered  by  small 
pieces  fft  (^/j.  The  iutenadials,  '  ' /,  only  have  a  ji.nt  e|'  their  full  size  ex]K'sed 
The  base  of  the  proboscis,  or  anal  tube,  is  seen  at  an.  The  wholr  ma;:nitied  two 
dianieters. 

Fig.  14.  U"!  A  iinx'i;]Mii>  .MAi.vACEra 305 

A  specimen  with  the  vault  removed,  so  as  to  leave  the  central  o]Mnini;  (h)  and  the  am- 
hulacral canals  (a.  m,  <iiii.)  uuco\  ered  Hero  the  iuterradial  pieces  (i  i  ii)  are  seen 
to  j<im  toiietliei',  so  as  to  form,  as  it  were  a  jiart  of  the  \ault.  The  openings  (x) 
])ass  diiectly  downwai'il  into  tht'  \  ischial  ca\  ity.  and  wi^re  ])i  o!ial)ly  for  passai^e  of 
the  arm  mns(di's.  'ilu^  hase  of  the  lateral  anal  tube,  or  i.ndu.scis  is  seen  at  an. 
All  niai:nilied  two  di.-uncteis. 

Fig,  If'.  E(l^][.Al;]?^  (LKrii'Ocii'ALis)  M^tUA.MMsi-h 478 

15  a.  A  llattened  sjieeino'n,  showing  appanmtly  nearly  hall' (d'  two  of  the  ambulacra,  with 
the  inli-rvening  iiiteranilnilacial  ]datcs,  and  soun'  of  tho.se  of  two  other  Inteiambu- 
lacral  spaces,  ;i  few  of  the  primary  spim  s,  i-tu. ;  all  natural  si/e. 

15  &.     Abnut  half  of  one  of  thi'  jirimary  s]jiiies,  niai;inlied  two  ill  a  meters. 

15  e.     A  iioition  rd'same  ma-nilied  four  diameters,  to  show  the  minute  loijMitndinal  stria-. 

15  d.  A  longitudinal  section  of  one  ol  the  anibnlacral  plates;  .sh()wing  the  sloping  side  on  the 
left,  that  ^^  as  hiiii'ed  b>  tli<'  ed^e  of  an  adjai  ent  plate,  and  that  on  tlie  right,  that 
hqijted  iq.on  the  rnntigu(jus  jdalc  on  that  side.     :MtiL;nified  two  dianielcr.s. 

15  e  One  of  the  lariier  ambulacial  jdalos  .  showing  the  iiaf  leiied  part  on  ibo  riiiht.  that  was 
lapited  upon  by  the  niar-inal  inteianibnlaeral  plates.     [Mannilied  t\\  i>  diameters. 

15  /.  Two  jjieces  of  the  ,jaw"s,  found  separated,  hut  drawn  as  placed,  together,  as  they  prob- 
ably belong;  dorsal  or  onter  view  ;  natural  size. 

15  g.  A  side  view  of  one  of  the  sann-.  showing  one  of  the  snles  Joined  too;ether  in  ligure  15  /. 
The  Iroe  side  of  each  of  these  ]tieci'.s  as  they  ate, joined  to-elher  is  tlat  and  smontli 
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FJL;.     1.  Onm  n  \m'].:k  '  BAuin^i r.O 

1  (1.     View  of  .til  iiuiiritVct  siicL'iniPii,  naliirul  size,  Hllo^villf;  llir  disc  and  two  of  th(>  nrinK 

ci)\'t'r('d  with  the  wriily  oater  inti'.jAiiiiU'lil.  but  init  in  a  roiiditirm  tn  show  the  iudl- 

Tidiial  Hcalcfl  distinctly.    Tin-  middle  ann  ol'tlir  li^^ui'c  has  tlii«  inte^nimentremoved, 

sn  a.»  to  show  the  aiticulatird  arm.  pieces. 
1  h.     S;niir  apociuicii,  enlarm.-d 

1  i'.     Twii  tif  tho  articidaiiii^f  arm  pieces,  atiU  more  enlavL:'''!. 
1  '/.    An  cidariied  \  lew  ol"  another  .speeiiinii,  cnn.sistiuu  of  tile  disi-  and  portionsof  lln.  anus  ; 

^ln^^vill'^  some  of  the  seak'N  of  the  disc  at  «,-  and  wlicio  tliese  have  beeji  romuN  <d, 

showing  the  r>toiit  oral  pieces  within,  at  v  p. 

Fiir.    ^.  Pa i..i^riii\rs  n i;Af  lus. 473 

A  fra;riiieiit  eunai.-stiuy;  of  a  pnition  <d'  one  i»f  tlie  ambulacral  si-ries  of  pieces,  A\ith  about 
half  id"  one  uf  the  inti'iau.il.)ulanal  sfvien  (.sbuwiuji  ita  native  lireadth),  and  a  few 

plati's  of  aiHither  iuterarabulacral  series. 

3.  ]lui:YCUiiNLIS   K(£MEKI 3-^3 

A  ]HiMte!  iuf  \-ic\v  of  thi'.  I'udy,  showiui;  the  anal  ami  arm  openings.  The  space  between 
the  niiddl''  stTond  anal  piece  and  tlie.  upniiii^  iua>  bf  ucenpied  hy  more  than  one 
liji-cc,  but  no  sutures  can  be  made  out  in  tlie  spocimen. 

Fiii,.    4.  UouvriLiMs  intei;mei>iU6 385 

4  a.     ^o^tl■nul■  view  of  tln'  body. 
4  7j.     Ajii'iiiM  \ir\\  of  same. 

Fig.      5.  BATODilNlJS    (KUETMIKTJNUS)    KKMI  llUArUIA  I'l  .s 370 

A  t>ide  \  i('\\  of  a  spfeinieu  rou^istiii-j,  of  tb<'  bmly  ;md  ai  his,  with  a  pirce  of  the  rnlumn  , 
sliow  iii'^  the  rfiiiurkable  rtatdiud,  jiaddle  lite  form  of  tlie  arms. 
Fig.    6.  Si  km  i., nil  NTS  (Pii\si-  rncHiNUs)  dilatati's _  _ 3C3 

A  fldnirwbaf  <(iiin.i  rM-icd  specimen,  cDHMisliiiLC  "f  bitdy  and  aTiii'-  ,  parts  of  the  latter 
beiiiLi  brnbeMMirappaivnlly  abn\  t-  Uir  tiiiddhv 

Fin.    7.  AiiAiiicnfiiiNM  s  xcDosrs 397 

7  a.    roatnriiiT  view  nl'  the  lui.ly,  and  a  piece  of  the  column. 

7  h.    An  under  \ie\v  uT  tbc  saiuo. 

Fig.     8.  ElM'.I'Mit'  UIM'h  rn);o\AT['S.     Hall  m|i.     Sup)',  (ieul.  luwa,  p.:28 

8  and  8  a.     ( )[)])HxMi:h'  .Miiby  of  same  speciineii. 
8  h.    Easal  \  lew  of  .sauie. 
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rij^.      I  rioMASTKKiMlK.CUTM.  S   'i  F,M 'I  N.U -I  SJlfi lir'!) 

Under  virw  of  ypci-niii'n,  with  body  miMlii-d;  abowrng  sonir  of  ;(pj);ir(nTly  the  anb- 
railial  ]ii<.H'i's  produced  into  sluirt  -'piurs^  aud  apart  nl  thcluu^s  bifiir'-aliii;,'  i-A^c 
arms,  rxtrrHliiiL;  out  horizontally. 

Fij^.     2.  TM,  \TYCiiiNm',s  ;-ri;.^PT\i"i.sTr(^ _ -J.'jii 

■2  and  2  a.     Opintsite  sidrs  of  the  body. 
2  6,     r.a^a!  Yiew  of  same. 

Fig.    3.  Oi-MoroRrs  Nnnuis » -ITii 
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FiM-.     1,  A'-.  \i;n-rtruisrrt  "WllTTl-lKLhl 4111.1 

1  a.  Yiow  of  (lif  tn])  ;iiiil  lateral  npeniii;;. 

1  b.  Yiew  ^>1"  tlio  lj;ist.'  i.r  llii^  sainr  .spfriiinMi. 

'Fig.     2.  ]'.  \u"i(_i:i.NUs  ma'^iMi-icl's AH'-i 

2  a.  Sid.'  view. 

'J  b.  "X'iuw  of  tlic  ItasL-. 

ym.    3.  ]'.  viaruiNL'.s  choMr.i  liici  s  4bo 

y'liX.    4.  (.'y  \■||]ln.'l;I^]'lKs  roTKiai'M 489 
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y'vx-     2-  ]l\i;vrui_NL's   Hkiii'i  lki's 48". 

2  a  and  h.     Op|m^itr  iiiili  m  nl'  twn  iliilividiials  nf  flu-  saiiii-  m|m  ri.s. 

!''!;;       .i  IiAi:\('|;[M  i^  HUi;n:jiiit|is      - - -    .     -  -       -  .  - 4b7 


iijiJKJL'MflRrairT'.  rjdkja; 


i.\r.i'iki,.ik:  lir 


iMiM  •  [).|;[;ii|';,\. 


J  iyr.iyei-&Cc..,l:ll.     r 


PLATE  XTY 
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y\-j..      1.  DICIIMCUIM'S    KXiWNST^ ."'Un 

1  ,1.     An  ()liliqin' pnsii-i  iiir  \  ii-w  of  1)im1\   .and   pinlions  nl"  lln_'  aiiii.s,  aw  srt-n  ]\\u'^  .sniiicw  liat 

(■niii|itt's-;f(l  in  tin;  niiitiiv. 
1  b.     An  unit.T  \U'w  nf  tin-  l.u.ly  of  a  nHiri-  sinlil.'nly    i-\  |i.irHl<-.|    s|ic.iiiini    (\;ii.  Sfrlll/nnnis,) 

w  Inch  iri;iy  piissilily  Ih'Iiiul;  l"  Jr  Ointinrl  .sihjcH'h. 
1    ,.       A    M.ic   \i.-\\    nl    tllr  Siinir. 

Fii:.    2.  F(iKi'.i'>inu;i.NLh  AV<ii;tiu;m  496 

A  ]Ki,slcii(ii  Y]r\\  nl  li(iil\  ;m<l  ariiiM  nc;ul,\  |M'i  I'l  rt,  r\(  cjilin;;  1 1mt  I  lie  sinlarr  is  smae- 
\\  Init  woili. 

This  in  a  ty])i(.'al  F'ni>i  -vmt/  iiw-^-.  Iln-  ;uiii),   irilffi  iidinl   and   in  In  axillary  spacrs  lirinu'  all 
lilk-a  with  i.hitrs. 
Kin-.    3.  Zi'.Aruixrs  <'o\(r_\M  ^ ..-   ■i^io 

A  Mill'  vii  w  el'  limly,  aims,  ami  (jii.-ce  of  tin.-  colmim,  all  (.'mnplrt*-. 
FifT.    4.  ()^\r■|Hl(■|{I^^  s  kxccm'TUS 498 

AiMtl)lii|m'  iin.slci'jur  lati'ial  ^"ic\v  nf  a  Uitl;*'  nearly  ])rrrc<l  Min'ciincii.  licic  il  will  la- 
Mi'cn  Llia  L  tlm  anal  NriifM  of  pii-rn^  li^i- hkc  small  .snii|ilr  arms  ti'om  one  of  the  sub- 
radials  in  iliifcl  sarcrsnidn,  \\  liilc  mi  tlic  ri;^lit  ol  tliiH  thrrc  can  be  sreu  reiniiinH  of 
an  illt^^llTll('llt  fomjio^ieil  ol  nami-i<m,s  \  m  >  niinnti'  irriri;alar  pifcis.  This  dmilil- 
h-ss  lillfd  (In;  spac"'  on  f*ai.di  wide  of  the  tiTic  anal  srrics.  Tlir  iiitorradiala  arc  seen 
to  rur\  r  law  ai  d  aUovc,  and,  accunling  to  ill .  L,\  on,  form  a  snhd  vanlt.  It  i.s  also 
probaldi'  that  the  vault  piiTf.-.s  coutinncd  un  out,  ai  chiiin  over  and  cii\  m  in^;  tin-  free 
rays  to  the  1ii  st  bifuruatiou.  These  <di;iiartcis,  and  llic  \"ery  pccnliai  sdnrt  ni  i' of 
the  ainiw,  -will  bo  seen  to  contia.st  stroniily  with  tliosr  of  tnir  Forhr.'^inrriniis.  on 
<  oiNijai  isMii  with  tiji.  'Z  of  this  jjlate. 

Fin.    \  ])](inici;i\L;.s  MrL'8 r'{y2 

r.  a.     A  view  of  iiosteiiur  .^iih-  of  the  bn.lv  and  ai  ni-basrs. 
r.  Ii.     jVnotlH'V  \  lew  of  same. 

FiL"-    6.  ScAi'iimriMNrs  i>i':i-i;h..-sL  ^? .lO-J 

A  side  -v  irw  of  t!i'-  bnily,    aims,    and   s(nnc   of  the  iiinnida-.  the  h...!y    beino  Uatteiietl  h\ 
pli  ssiire. 
Fii^.     7.  S(  Al'IIIfH  l;r_\l  s  '.sp,  nirdel.)_ 

Side  view  of  b(.ii\  and  arms. 

Fi^.    S.  ScArinnuitiNUh  pepi:insu.s A9--2 

A  sidt;  \  i<  \v  of  body,  with  some  of  the  arms  and  pinuuhe  atlathid. 

rifT,      :p.  CAI.CKtiCUINr^    r.KADl.EVI fiO-J 

A  dorsal  or  aiilnior  view  of  body,  and  a  portion  of  the  army,  with  a  jiart  'd'  the  column. 

Fi.i;.  ]0.  (' \'i(i,i.nci;!\i's    IbiM'LKVi ."Dl 

HI  a.     A  side  view  of  bofly  and  a  portion  of  the  minute  arm-baseM,  with  a  pat  I  of  the  enlinan, 
the  hit  Irr  a]ipeaiinL;  Avider  than  natiiial,  on  aeLoiint.  of  aeehlinlal  eom]ireH,-iinii. 
Fin.  11.  ri-A'n;r,,\n  TRs  WojjriiKX'l?.- .     .-- : :,{\(\ 
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rii;.      1.  ScAritliil'KTM'S    ('(iKF.VT    494 

An  obliqiuj  pnsl'.'inpr  virw  ol"  I.i)i1\-  ami  annM. 
Fip;.     2.  Sr  \i*niin-i;iNrs    :Mi'Ai)A\isr ___ .    .--    .- IO.j 

A  si'lf  \  IrW  of  i)(nl>-  ;nnl  ;iT'lii8. 

y\if,.    3.  Bak\''i;[m-s  rENr\';(>,N-ijs - - 4^7 

3  a.      T^lltlrl-sidr  nl'  l.n.h 

:*  b.      I'ii^li'i  iiii'  vii-w  iif  sanii' 
Piu       4.  llAin  nilMiS    MAMMVTI'S - -IHG 

4  rr     FihIpv  siilr  \ii-\\  of  lMi(t\ 

-1    ^.      I'Mst.-lini-  vi.'W  or  Silliir. 

Pig,     5.  Sc  vPiiliH'urM's    I'MiTS ---    ,- - 493 

A  vii-\\   (il  ]n)slcrii]i  siili'  nl    limly  auil  ;inns. 

Fiu.      li.  ScAL-nirjCIiLNTS    .Kt.U'AI.l^? -  - - - 494 

A  Hiilr  \ic\v  nl'  Iindy  and  ariii^^. 
riu.     T.  F(ii:i:rMiM'i!iNr,s  Wou'niF.M 496 

Sitlc  view  of  lnniy  ;rinl  arms  cinujilftr,  cxccptiii^^  that  the  sin  i\u:r  ia  worn. 
yi^     8.  A<;Ai;Kn(Kj\us  Wiiin-ii-.i.hi  499 

A  postfriia'  virw,  sliuw  in'^  anal  npt-jiin^,  ai  iii-l';ist_'S,   vie. 

Fi.j,.    9.  rum  II II, .  )i.ai;is   irkk'-I'LAIiis r.lti 

'J  ((.  A  tlatlfiK-(l  i'iaL;iin.-iit,  a]ti)ari-iifly  nl' the  n[i|MT  sidenf  tlif  fnssil.  (thoin;h  it  may  In- nf 
till- lower,)  wlinw  inii  a  uumbor  of  Ibt-  inli'i'inalialacr;!!  jdates  mostly  (Itsjilaml,  Init 
tlinsr  on  tln'  Uft  half  nt'aily  in  tlaii'  iclative  natural  i-nsitious.  All  an-  weni  to  bo 
il.-stitutr  i)f  primary  lubrrch's,  r\.  .-i.tin^  lli<-  biruc  .■llipti.'al  i)lat..'.s  that  rniim-il  tiio 
mar^^in  of  llic.  anibnhu'ral  ari-a.  Kfar  tln'si'  at  i'  alsn  wuuu  a  fow  uf  tlie  small  ambula- 
r.T'al  ])ie('cM,  showing  thrro  pnir.H. 
■J  II.  A  f'ra;;riirnt  of  lln- opi)nM|r  hiih- nl"  till'  sanio  fossil,  cnnsistintc  of  atiibii)an-al  (a«i,  rtjj?. 
a  III.  am.}  and  iaffi  aiiibuLii-i  ;il  {in,  in,  in,  in,)  plates,  \\  ith  picrcs  nl  s)tiiii-s  all  lather 
'oiiriisi-ill  \  aiiiiL^b'tl  tn;:v,tlirr.  Nrarly  all  the  inti^r;nubnlarr;i]  plates,  (rxci-jil  iii^i 
tltnse  at  in  x,  -VAliiuli  niil\'  slmw  Ihrii'  mnnr  siii  Iuits,)  are  srrn  to  be  lu-n-  iiinvhleil 
Willi  ]>nniai\\  tnbc-i  cli-s,  while  In -re  tliL-  aiiibahn'i  al  ]iii'(.'ey  are  nf  ten  as  lavue  as  tb<i,se 
of  llie  ]ntii;iiiihnlaeral  seiii-H. 
4  c.  A  pail  ni'  oni'  nj  the  itriniar\  siiiims  iiiauiii iu-tt  about  tA\'u  dianjeters  ;  d  repri'sents  a  pnr- 
tinn  td*  the  Miirra<-e  iiiiii;iiiiied  iiinvr  highl\ ,  to  sbuw  the  \'ei\  line  !niii;it  ud lual  stiia^ ; 
(•  slmw  s  a  trans*  else  se<diuu. 

Fii4.  10.  (;i;ANA'ni<'i;iM's  (JliA.M'LO.sLiS 5(J.S 

10  a.     Side    \ie\\  . 

10  ?J.       I'bid    view    nf    s.iMie  s|ieeilJiell. 
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Fl;^.     1.  AcKI.ArUINi  I'KS    StjrAMMM  ,s   513 

Fin.     -i,  Lki'IDEM-tikh  Coiii'Vi.     (Foi  drsi'tijitimi  h.t  Vol.  Ill,  it.  525.) 

M  a.  ^Vlioul  t\\-it-Uii)*(ls  oT  a  M|iiTinir'ii  as  .^ri'ii  s(mic\\ti;it  Mjt  1  nifct  it\  ])i'('SHiiri',  tijc  nr:il  aiier- 
hiri''^  not  biMii!^  .si  en  at  tlir  li.i-^i  ,  in  i'(iii-.r,|iiiiiri  n\'  the  r.tllli'T'  iibli(|iir  I'liiiijUTssiuii 
r.l    Ihr  H\iCi  ii.iri]  pl;n  ill-  ll   a  lllll<'  in  \"ii(!   Mn    !..\V(T  iiiar-lii  <'ii  tin-  nllifr  ^i.li^.. 

2  6.     One  of  tiir  iiitcraiiilMiI.ii');il  plutf.i  ciiLn  i;.  il  id  sIk-w  ilic  rtiirljcr  -rainil''H. 

Fig.      3.  *  >>.  VI   li  \^l  !■  K    K  I. KM  Lis    _  __ !..    510 

3  rt.     A  si.rciiMCii  >\i11i  Ihc  amis    n.lil.'d   In-. 'Hut    and    tli.'  nntrc    in1ci;un]Plit.  oMiir  disc  and 

tlir  ilnf.sal  sidi>  id'  llir  inner  cildf^  nl'  sonic  of  th''  nriiJM  l  ciiinv  nl  sn  as  li.  rxpuse  the 
ll]i]irl  Sid  I  nl'  1  hi'  pal  l«  ,sill  I  oil  ndilii:"  lit''  liioutb,  and  IIk'  lipju'i  cdurs  III'  rtunn'  "f 
till'  arm  |iif<-r,s. 

3  h.     T.'p]iri  or  inner  vii^w  id'  tli--  jiart.s  smrniindiii;;;- 1  lie  nuMitli,  rid.iv-rd  alumt  two  diainotoiH. 

3  c  Oiiti'i  Ninrari' id' one.of  I  In- 1iiii>  iiiaasi\  i- duulilr  pimj.-i,  if|tri-sriiteil  h\- £ig.  :i(i,  to  ^viiii  li 
tlir  anus  aitiniliitn,  cidai-rd  1,\mi  diann  lors, 

3d.       Al  tiridal  l)M^  sill  I'a  rr  id'  one  nf'   llir  arui-pii-ros  ;  alnMlt    t  W  n  iliaiiii  1rTs 

3  (\  Till-  upiiii  rd-r  nf  .--aiiii-  ninic  hi^lily  iiia-iiilird,  slmwin-  tlir  rnit]  ,il  poi  f  nl  ]]i(,  mar- 
i:inal  furrows,  and  llm  ai  tii  idatiii-  .sncdii.ds  and  |»  nri-,-,,i  ,s  bi-lnw  and  alio\T,  .sc^cn  in 
prolilf. 

3  t'.  Some  nl'  the  Mial'-M  nnd  their  litllr  kimbs  fnrniin'j;  the  ontei-  into<j;unirnt  of  llir  wjirde 
fnssil  rnnsiilcraldy  ridai-rd.  Tlin  rnndilinn'  nl'  tlin  s]inriinrilM  is  surll  thai  thr 
f\:\i-\  rnitlini-  and  arraniinnrnt  id'  these  .sialrs  ran  not  he  smi  us  ilislinrtlv  as  jcpin- 
smlcd,  1)11 1  tliry  a)i|.oai  to  l.c  arran-.-d  mi  tlni  anus  as  slmw  n  in  the  li- int. 

3  7  (liM  of  thn.vi.  srah's  Willi  llir  .H'tir  iilal  ini:  kind,  innnvrd  and  slmwin--  tlm  rrnlial  pit  to 
u  hiidi  tltr  kindi  was  alla.dn-d,  ndai-ril 

3  I,      <")iii>  n!   tlir  aitirnlalin-  kindis  ninrli  mlarucd. 

3  /.  A  siaalln,ssic]r,  (mllslih  l  ahly  rnlar-rd.)  hrlir\rd  to  hrh.ll-  to  the  lUldrr  sidr(d'tlin 
ai  ins,  ihon^h  imt  smi  in  idarr.  Annind  ils  lir<iadi.']'  hd't  inar,i;ia  air  srrii  soinr  li\  c 
nr  Hi\  iiftir  pi  Is,  prnliahly  fnv  t  lir  articiilal  mn  nf  niinutr  spiin's. 

3  j.     Oi\c-  of  thr  spiiH.'s  se  rn  alnnji  I  In-  undri  siih-  nf  ihr  arms  ■  rnlai  i^i'd  to  show  its  longitudi- 

nal sliia' 
3^-.     An  entire  sin-t_-iinoti,  \\  itii  its  arms  fidded    hi-ether,  and   rn\  ei  ed  hylhennier  inte-n- 

nienl ,  as  sci/n  frnin  l)r!ow.     The  sj.ei  inien    bo\\"e\-ei',  does  nnt  .show  any  nl'  the  pal  ts 

id'  tin    under  side  of  the  arms  or  hnd\- 
5  I-     A  smaller  sjieeimen  with  tlie  ariiiM  folded  under,  and   showing  the   dorsal    side   of  hidh 

lind\   and  arms  en\  mod  hy  (lie  outer  inl  e^nineti  f . 

Fl...      4.  I 'I  N'rUE.MIIKs    (■J'i:no-.|(iM;iM  s)    AYi)i>|)\IASI _._ 506 

"        I   ...     A  \i''«  nf  the   niidei'  .-ide.  shnw  inu    1  h.>    thiee    lar-e    exeava  t  inns  of  Hie    hasal,  and  Ihe 
Inwei    |.art  .d    llireen|    the    ladial    piires      alsnthe    .  eilt  I  al  enin'a\  J I  V   lor  the  at  la.  Il- 
in.  Ill  id'  the  false  hasal,  nr  ,sii  hradiid  pie.i  s,  \\hi.  h  Inn  e  liei  n  hrnken  a\va\, 
'J    b.      A  side  view  nf  Hie    same    speiinien,  show  iiiu    a    pail     nl    ime    nf  1lie    ]isendn-amhidaeial 
arms 

4  r.     ^\nother  side  vnu  of  Mm  same  sj.eeimen. 

4  d.     An  eidai  -eijieiil  nl    a  |mrtion  of  I  lie  siirlaee  nl  nne  of  the  i  ad  nil  jiieees,  to  sln)W  the  \  eiy 

mi II lit''  Innuitudiiisil  slria\  as  seen  iiiidi'i  a  sh  uml;  ma-iiilier. 

Fjh;.     5.  PKin  \s'ii;i;  '.  ';i;K(;AKirs .'iiD 

5  a.     A  easi   of  the  dnrsal  side   nl'  ilie   dise,  and  inipiessiniis  of  the   under  side  of  portions  of 

the  anns,  all  ma-nilied  Inn  di; dels. 

5  6.     Iin)jiessinn  of  tlie  under  side  nl    111!    di.se   and  nf  the  inner  ends  nt   the  arms,  and  pails 

arniind  Hie  nimilh  ;  •  idai-ed  tun  diamelejs. 
;>  r.     An  impression  of  the  und.  r  ^ide  nf  .[  pm  tmn  nl'  mn    id  the  arms,  still  further  eulaim-d 
,'",  d.     The  same  nf  Hie  upper  ni'  do. 
':  e.     An  nil  pi  ession  of  one  side  of  a  part  nf  nne  of  the  arms  t  niarued. 

Fig.    6.  I'i.Ai"iriiiM  ii.s   HEMisnii':i,'iciim.__ _ nOr. 

6  n.     A  view  ot  the  nnder  side  nf  the  l>nd>  an-l  arms,  with   (r,)  the  ^hell   nt  a    rhih/r,  ,,'y   in- 

lumlihi'hnt}  attaidied  In  nne  sid.   sn   as  tn  eiivei  the   anal  ojii'ninr.     Tlie  mai -nis  nf 

Hie  ll]>  of   the   ri.ih/r>  /f'^ille  seen   In  eontnl  in     exarth    tn  the    ineqnalltle-   of   the  MUl'- 

ta     e  ni'    111.     .•liimill,    e\eii  to   111.'    Iniiuati. I     la  I  -r    >l  n  Uses  nil    ea<  1 1    I  n|     t  11  e  1  efe]  il  inll 

<if  its  111  111 -lias.  s.  Tlie,-.e  ai  IMS  ^  ei  e  aeeideii  t  all.\  Innkt-.n  aw  ;i\  lU  elea  11111-  the  si)eel- 
iiien.  hut  their  stiimiis  ai'c  seen  |ijninidiiii;  fr.nii  tin  sinuses  on  e,ieli  side  .li'  tii.^ 
sli.dl  at  ab,  ah.  The  ends  of  t  he  dnisions  <d  the  aims  hrnk.'n  aw  ay  are  seen  in  the 
matrix,  at  ui\   nV.  on  ea.  h  si.le. 

fi  b.  A  side  \  i.'W  .)f  the  same  spn  inieii,  slinwin-  the  .-.tump  of  niie  nl  the  arms  protruding  at 
till.  ft. nil  the  piohninil  sinus  in  the  li|i  of  Hi.-    i 'lati/ci:n'  -. 

^  r.  A  sid.-  vii  \\-  of  flimlliei  speeinien  .d  the  :,am.'  erinoid.  wit  h  the  same  J'h-flii-rra.s  {p)  s.t- 
taehed  fn  its  si.le,  with  the  al  iiis  .d"  the  «  rinnhl  Oeeiim  iiio  a  dee])  sinus  at  N  in  the 
iip  rd'  the  shell. 
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PLATE    XVII. 

I'A^E. 
Fig.     1.  Pi.A'i  v( ' K.RAS  uxr UM - -  516 

1  a.     An  anterior  virw  ,  sliowiu^  a  wlionn;  anterior  rlclgo  and  jnaT^^^inal  sinue. 

1  b.    A  liit<-ml  \iru 

yi'^.    -i.  pLATVCKi^ii^s  KQi;n..\Ti-:i;A - 5i8 

•J  a.  An  aiiti-rinr  vJew;  sh'tTiiiu'  a  'lerp  sinus  on  each  anforior  lalpval  margin,  and  a  lingul- 
i'\)VMi  proicitiiin  of  tlie  Iroiit  margin  ln't\vci*n.  It  is  pmliablt'  tlial  Hiis  svn'cinicn 
grp\T  on  the  side  of  a  Crinoid,  and  tliat  ttiese  sinuses  wcie  formed  to  ri.ei:i vu  the 
arms  of  tin- ( 'rinotd  on  r-acli  Mi(U\ 

2  &.    A  Ti<_'\v  nf  tln'  a.i)<_-rtiire  and  apex  of  the  8anic  S];iecinien. 
2  c.     A  Hldr  vir-w  of  tlir  f^a.rno. 

2  d.  A  nidi-  view  of  another  MiK-cimr.n,  ditfriing  ronsidr-iahly  in  fonn,  and  possibly  l'e]on^. 
ing  tn  a  dittVrent.  species.  Tlie  ditfr]Tiii;(.\  b^j^fvpi,  may  ]ia\"(;  been  ]iiuilin:ed  Ity 
tlir-  ani]iial  baving  attadu'd  itHi-lf  tn  a  differently  formed  .■-.auJ'acc  during  the  growth 
uf  thi.-  -shell.     The  .sbcll  is  also  di.sh.rt._d  a  httle  by  ac-ideutal  depression. 

2  e,     A  view  of  the  doJ'sa]  sido  of  the  last, 
'^  /.     Aperture  and  apex  of  the  .sann'. 

I-')g.      3.  PLATVCElLiiS  INI'UiSiJIUULA'M 517 

3  a.    A  aide  view. 

3  6.    An  aulorinr  \iew  of  a  laf.Lier  apecimen,  wilii  the  immediate  apex  broken  away. 

3  c.     A  side  view  of  the  la-nt. 

3  d.  An  internal  -'asf,  with  reanainiug  portions  of  the  shell  of  a  nieire  attenuated  form,  pos- 
sibly of  anotiii'r  spcide.s. 

3  e.  A  poNtf)  io)-  view  of  a  similar  internal  <";)st  to  tlnit  iL-jireseaite'd  by  tig.  3  d.  It  ^liowa  the 
hor.sc-bhot-'  .'■■ha[>rd  niugcnlai'  scar  very  dintuietiy  at  ss. 

3  /,     A  side  v1i.mv  of  san^e. 

Fjg,     4  Pi  M^rEfLvy  ftssui;ki,t.a 519 

4  a.     A  dorsal  viewol'  (he  typieal  sinxinien  ;  showing  an  opening  Justin  ad vanee  of  tb.;  apex, 

that  was  Riippo.-ii'd  to  be  a  natural  perl'uiatiun,  by  I'rof.  Hall,  a,t  the  tinie  Lie  named 
the  sjircirs.     To  US,  how  e\  t:r,  it  sueuLS  tu  be  an  aeeidrntal  break  in  the  shell. 

4  b.     A  side  \ir\v  of  tlie  wanii.-. 

■J   c.     Am  anlri'ioi' view  oi  ,sanif. 

I  d.     A  duisal  ^'ie\v  of  a  ainaller  sjiecmifu  uf  tlie  same  apeeiew. 
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Fig.    1.  Nautiliw  (Djscites)  nryciForwMie 522 

1  ft.  Siili^  xiew  of  a  iifaily  jKnfrct  NiiiM;.iiin.'7i  ;  ouc-lialt'  nalural  size. 

1  b.  \'ii-\\'  nl'  tlio  injier  Midi-  of  wc-pia, 

1  . .  Tiaiisx  erse  .si'ction,  showing  iiiiwiUnii  of  sipliniiLl*.'. 

riy,.    H.  jS'AUTiiA'H  (Soi,ii;Nr>fiiK(n:s)  Leidyi 524 

2  a.  Side  \iew  oi  out  it  chamber. 
y  b.  Dorsal  ^'ic^v  of  the  same. 
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PLATE  XIX. 


PACE. 
Fl ;;       1.  PLEI'EOTO.M.VIUA,    {Sp.  vndit.) 

Fig.     2.  ■^         K.vrTILU-s,   {.'ip.  ifndcL) 

2  a.  Sido  view. 

2  b.  llciisal  view. 

i"!-.    3.  Nautilus  (TF>fxociTETLrs)  Nioxsxsts 5JJ 

3  a.  Front  \iew,  allowing  eiphuncle. 
3  6.  S.^cti.tti  of  do. 

3  c  Side  view. 

Fig.      4,  C UN  UI.AKIA   SI  UC AKBONABU. 520 

Fig.    5.  Philui'Sia  b l'Fo S-23 

yi<^.     6.  PjJILUr,SIA  PORTLOCKII ..-. .>..^ 52-5 
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5. 
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Kiii       1.  /l,\r|,!N(  ^  .'   ,sl  JJIL^JlIiL,-'    -     :>l'^ 

1  n.      rii.l.i  si.Ih  of  l.n.l\ 

1  b.     I'n.sluior  view  oftlir  samu. 

Flu.      vl.  ZKArKINTh   FOIJMOSI  ^ .0(9 

2  a.    Anterior  lateral  vimv,    showing  Imily  with  some  of  the  MCL'nnil  radiala  and  first  arm 

■[lirrcs  111  pl;icr, 
2  &.     A  vU'W  111'  tin'  iiuder  Midf  of  .sann^  Hlmwini;  tlte  \'(.-']  >•  small  hasal  jiiiM'cs  in  ihc  rnjjfAvity 
nf  tlio  innlrr  mIiIc  ;  alsn  tlic  MMlirailiiilH,  lii  wt  rfi'li;ils,  and  thi-  Inwrr,  (ji  sub-anal  ])U'ce. 
"^I'lie  small  aiial   n.'stiiii:  on  tlic  shoi't  ti  imrali.'il  cud  of  niic  ol' tlir  Huliradiuls  bfiii;^. 
Ini.k.'ii  mil 

2  c,  d.     T\\  II  \-ti'W,s  rit  a  Hpinr  Imiii  the  crown  of  tlif  vontral  \iait  of  this  nr  some  other  species 

allied  (n  our  Z.  acanthujihcn's,  of  the  ( 'o;d  .McriMnry.     (^><_-<_-  fig.  11  of  pi.  )14). 

Fig.    3.  Zeacrini  s  akmigek o-i? 

3  a.    An  oliliinir  ]i(i.sti-rior  latiral  \U-v.-  of  tin-  hody,  as  aeen  hiii!:!;  partly  imbedded  in  the 

uiatux;    :tiid  (jf  tiller  of  tlie  sjiiiii fcroa^i  .second  radials  di-'^jilaoed  and  lyino;  at- 

tacliril  to  (  he  ,sanio  .specimen. 

Fig.      4.  riiTERlnriilMTES    1;l-.^EI.LI 546 

4  (t.    A  side  view  of  tlie  body  and  poi  tions  of  some  of  the  arms,  with  apparently  about  half 

of  tbecoliiinii. 

4  b.    A  itoNlciior  \ir\^  oftbeliod\  as  showu  in  auutb(^r  Specimen. 

4  c.     Au  anterior  \]e\\  of  tlie  same. 

Fig.     5.  ZKArijiM  rt  ri  pMi'.\r'[iiJ^ 536 

5  ft.     ^~ie\\"  of  under  side  of  body. 

5  b.     Lateral  \  iew  of  same  sjkm  imrn,  sIlrl^\-iMli;  I'ody  and  poitions  of  llie  arms. 

Fl-.     6.  ]Cl  r.\r|lYi.|;LNr8  BiiYDn ."..".  1 

6  a.     A.snle  view  of  body  and  jioi  tions  of  the  arms,  showing  that  the  latter  pass  upward  into 

a  doilide  series  of  allel  n;Ltlli'^  pieees. 

II  //.     Xhe  under  side  of  tlie  3a.me  s[ii-eiiuea  ,  one  side  of  the  body  and  the  minute  basal  pieces 

be.iiin  l)rokeii  a\\a\ . 

6  c     The  uiidi'i  side  of  a  iitnch  sriiidlnr  individual,  enlarged  two  diameters  to  show  the  very 

HOiall,  deei)i\  sunken  base, 
ii  d.    A  po.ster'ior  \  iew  of  anothei  specimen;  nat  iiral  size. 

Fiz       7.  AcAssIZnCltlNUS   IM'-l'i  I.IRi|;\i!,, 

7  a.     A  .-iide  \-i<'W  of  a  speciiuen  pel  feet  HI  all  lis  ] talis,  to)  coiiipai  Isnn  With  1  lie  other  speeieS. 

[fiom   a    Ii- III  c  liiveii  li\    Iti-.    V.  JNetjiei.  in  ]'.)  own  .s  Lelli.  i  ieoL;..  fioni  a  specimen 
in  tlie  eidle.  lion  ol  the  latr  J»r    1!    K.  SliuinaMl  ] 
7  6.     A  \ie\\    oi"  tlic  posteiioi    ^nle  of  (lie  biid\  and  Iree  r.idialy,  with  some  ofthehrstarm 
pieces  ,   from  a  specimen  in  the  rtlate  C<dle<  tinn. 

Fi.l;.     d.  Ar.  \.ssf;^nri;[\UW  CUNH'L'S X)l 

A  view  id  tlie  bod}  ;  coi^ied  from  Uweii  and  .Sbumaid's  li,i;iue,  for  cuniitarisun  with  the 
other  s[iei'ies. 

^l^.    0.  Ai;  vtibizo(-'i;rNUs  Ciies'ikri'.nsIs Ci.jd 

d  a.     A  ]nts(erntr  view  of  the  bud\'. 
9  b.    T\ni  under  side  of  Maine. 

Fi.:;;.   10.  A*.  \sslZnri;[N  L.s   rK\TA..ONUW - O.'ili 

10  a.    A  jiosteiHH  \  iew  of  bodv,  radials,  and  |ior(iuns  of  the  arms. 
It)  b.     The  niidei  side  of  The  .same. 

Fig.  11.  A'.Assi/.'irijiNrs  cinjJObL.s 008 

A  po.-te  run'  side  \  le.w  of  a  lai.uer  and  more  veutiJct>se  imlividual  tbau  that  illustrated 
i>\  I'rof.  Hall;  ;j,iven  tor  comparison. 

Fl|;    12.  A(iASs.|/,{)Ci:L\u.S  i";i,(i);usLis 5,-,7 

PJ  a.        V  ]i(is|enor  view  uf  llie  bod,\ . 

]-2  Ik     'Hie  ninlei    side  of  the  same,  show  in,!;  the  siUuiTs  liclween  tlie  ba.sals,  and  the  miuute 

sear  (d  allaelitnenl  of  the  column  \  ej  \  distinctly. 
Ii;  c.     Anterior  side  of  sjine. 

Vfi    13.  riij;niuuiaxus  I'la-cLshi  s  ' ^^yi 

13  a.  A  siiecinieii  show  ini:  the  nn.lei  side  of  1  he  body,  and  the  doi  sal  Mide  of  t^-.m,.  ul  the 
amis,  with  tin-  solid  iiitei  In  aehial  jneces,  as  seen  partly  imliedded  in  the  matrix 
I'i'lie  sj.e<  iinrii  does  iiol  sliou  tin'  siitiiies  sepai'a  tiuii'the  j.ai  Is  lii't  weeu  the  Inp 
ot  the  tiisi  radials  and  the  lirst  1m,m  hial  )ni'eca  ;  Init  we  ha\  e  indicated  their  prob- 
aide  anan-<>niciit  by  dotted  lines,  IVoin  otlier  a.oaloi:oiis  species  ] 
13  &.     A    side    \n\\    oT  one  ,,f  ihe  aobd  iiUevhraebial  pieces,  of  this  or  an  allied  species    found 

associated  with  the  above 
13  c.    A  dovf^  d  oi   I'd-e  view  'd'  the  .same,     'i'hcse  apiieuda;;i\4  vary  much  in  size  and  form,  in 
different  sjiccimena  of  the  same  species. 
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Fig.    1.  LOPHOPHYLLUM  rKnui-Kia".\[ 560 

1  cf.     A  side  view  uf  a  spccimni,  with,  tln^  walls  of  tlie  Ciilii.-c  broki-ii  ;iway  so  as  to  slrow  the 

coluuiella,  with  its  striated  sid(-s. 
1  b.  An  unusiuiUy  long;  .spei;imei),  broken  olljust  below  tin-  bottom  of  the  calico,  and  a  part 
of  one  sidH.  for  souih  distance  fnrthcr  duwn,  broken  away,  so  as  to  sli()\v'  the  col- 
umidla  roiitinued  on  down  the  middle,  and  the  distant.,  arching  dissepiments  on 
each  .--idi'. 
1  c  A  lia^ineut  fi  oni  ni-ar  the  lower  extremity  of  another  speoiim-n  (t-ulaigt^d),  split  longi- 
tudinally ^o  a.s  to  expose  one  sidt-  of  two  of  the  septa,  with  thcii'  striated  sLufaccd. 

1  d.    A  transverse  section  (enlarged  al)ont  three  diara<-1crs)  near  the  base  of  the  caliue,  show- 

ing the  colnraella  in  the  middle,  and  the  septa  radiating  to  the  onU-i  wall  all 
around,  with  a  very  short  intermediate  one  between  each  two  of  the  others.  The 
small /".'-■''■rt  is  seen  above  formed  Ity  the  iiresen<'e  ol'  tin  ee  .-^liort  septa  toj;ether. 

Tig.      2.  Si  AI'HIOClIIXVh    CAHBOXAIJTI  s 562 

2  a.    A  pnsteriiir  side  view  of  a  siiecinien  consiatiug  of  the  body  only. 

"2  h.     A  side  view  <<f  a  specimeii  with  some  of  the  second  radial  and  tirst  arm  pieces  attached. 

The  anal  piece  is  also  seen  at  a,  raised  out  of  its  natural  position. 
2  0.     A  view  of  the  under  side  of  tlie  same  H|ieciraen,  icjirespnted  by  lii:.  2  a. 

POTEHIOCKINITES   M ArOLTINKNSIS 561 

An  anterior  view  (tf  the  body. 
A  posterior  view  of  same. 

AGASSIZOCRJNX'S  carbonakils 566 

A  side  view  of  the  anchylosed  ha.se. 

SCAPI-lTOCRINl'S  ?    HEMISPHJEHICUS 5C1 

A  posterior  side  view  of  I)ody. 

A  view  of  the  under  side  of  the  same. 

EUISOCKINUS  TYPrs .''.61 

View  of  the  under  side  of  the  body. 

A  view  of  the  upper  sjih'  of  a  slightly  larger  speeimen  ;  showing  the  articulating  sur- 
faces of  the  first  radial  pieces  for  the  attachment  of  the  second  radials  :  also  the 
internal  cavity  of  the  body,  partly  filled  with  the  matrix. 

Anterior  side  of  same. 

Side  view  of  a  specimen  consisting  of  the  first  and  second  radials  only,  the  latter  being 
a  little  displaced. 

Upper  edge  of  a  large  first  radial  piece,  showing  the  articulating  surface  for  the  recep- 
tion of  the  second  radial. 

An  inside  view  of  the  same. 

An  outside  view  of  a  laige  second  radial. 

A  -snew  of  the  inner  side  of  the  last,  showing  also  an  oblique  view  of  the  upper  surface 
on  which  two  of  the  arms  articulated. 

FrsULINA   GRACIUs ."jCO 

FUsiruXA  VENTKICOSA 560 

Side  view,  magnified  about  two  diameters. 
An  opposite  view  of  the  ??ame. 

EUPACHYCRINUS  TUBERCL'T,  \.TUS 566 

Posterior  view  of  the  body. 

A  view  of  the  under  side  ol  the  same. 
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yig.    10.  ELTAMlYrRINL'S   EAYETlEXMh    565 

10  a.     An  oitliiiUi-  vif-w  ot  a  spi.-'uinu-ii  paitly  imlieiML-il  in  uuitrix;  showing  body  and  parts  of 

;iniiS. 

10  b.     An  nncler  rivw  vt  wanje. 

Fiu,.   11-  ZK  M:J;1.\UH  ACANIllMl-llnKL  h 563 

11  a.     A  bulu  virw  of  ho(l\-  ami  ]iarts  oi  mhih-  ni  ihv  uvius,  with  the  u]i])i-T  p.irt  of  th«  veiitial 

fxtfiLslMii,  MlI(l\\Jll^  it.s  fxpamleil  au'l  Llt.-]Jn;sbf'il-coiivi.'x  top,  with  the  marginal  low 
of  >^piii(.'s  mainly  lirolvdi  away. 

11  b.  An  uj.pfi  view  (.r  tlie  nearly  Hat  tnp  uf  tin'  VL-nttal  extension,  with  its  radiatin-  row  of 
mar;^iiia]  sjjine^  restoieil  in  outline. 

11    (-.     A  view  of  tlie  uuiler  si  lie  nf  tin-  ^aijie  sjieeimen. 

11  d.  The  nnder  side  ot  ojie  -it  the  ventral  .spines  nf,  jntihahly,  another  siiecies  of  this  tvpe. 
The-  fiiiK.ws  (/)  at  the  larger  end  aie  turmcil  by  jinre.s  jias.sing  throngh  the  sntnres 
between  this  ]iieee  and  the  next  miiue  below  :  there  bein'4  numerous  pores  parsing 
tliiinmh  the  sittun-^  nt  tlie  plates  bininn^u  the  sides  nf  tlie  ventral  portion  of  all  of 

this  ty]H_-  n]  (llnnnU 

11  e.  The  U|ipe]  (ims.d  side  nf  the  same  s|teeimen.  [These  sjiiiies  have  a  vide,  i:enL;rapliirLil 
ran.ue  in  the  (Nml  ,Me;isnie>  ul  theM'est,  and  aie  (ifieii  nnstuken  for  the  spinifer- 
(lussee-.ndiadials  of  Z'.'nrrhin.s  HwcrfLyjnnut:  with  which  they  are  Aeijuentlv  fuuud 
asp.(>eiatei|   i 

11  /.  A  cuiimis]iieee,  i!ev(dn],ed  nitn  a  slim  r,  eoniinessed  Spine.  It  e\idi-ntly  1h'1,,ii-4  to  the 
siile  ot  the  \  eon  id  p;nt  <d'  a  Ciiudnl  allied  to  that  represented  by  tii:.  11  a,  and  the 
funow.s  on  it.v  sides  show  that  it  had  jiores  passiijn  through  sntuie,,  hetween  it 
and  the  (dher  ]»]aTe>  \vith  \\liieli  it  eimnected. 

11   (}.      An  edi^e  vn  w  nf  the  same  ]iieee, 

11  h.     All   end  nr  inner  oew  of  the  same,  showm--  that  nue  of  the  jiores  passed  tliroiiii;ii  l>e- 

tween  eai.li  side  and  that  of  eaeh  i.  i>nti,:;iiou>  pieee. 

Pl^,   12.  ZeaCkixv.s  MUCKOSI'INL'S    563 

12  a.     One  of  the  spiniternti,-,  second  radial  piecfs  flgured  for  eomp.uison  with  Hli,-  11  a,  6.    It 

represents  the  njiper  side  on  wliiidi  the  arms  rested,  the  linear  maiuinal  pits 
beiii;^"  for  the  elastie  ligament  eonnectini;  the  arms  to  this  piece. 

12  b.    The  under  side  uf  the  .same. 

Fi^.  13.  Archj:ociiiaris  ?  (-^p.  inidrt. ) 

13  n.     One  of  the  primary  sjiines  ,  natural  size. 
13  b.     A  side  view  of  same,  shoTvini;  its  enrve. 

13  c.     A  straight  spine,  with  the  articuhitimi' end  l^roken  away;  proljably  ot  the  same  species. 
13  d.     A  more  oh"i-\'ate  spine,  broken  in  the  same  way  ;  probably  froju  a  different  part  of  the 
.s;),nie  M]iecies. 

13  e.     A  8nb;;lobose  form,  with  the  shank  or  aitieulating  end  bioken  away  ;  possibly  belong- 

ing to  the  same  species. 

Fi^.  14.  Septopoka  CKsTDii-:Nsrs,   of  Tiont,  from  the  Chester  Limestone;   li-ured  for 

cnmpiiiisou  -with  h^.  15,  from  tiie  *Joal  ^li^isiacs. 

14  a.     A  portion  of  tin-  fossil  ,  natmal  size,  non-poiiferiMLs  side. 

14  &.     A  part  of  the  sann_^,  enlaii;ed  to  show  the  nnnute  surface  stiiic  and  scattering,  pore- 

like pits. 
H  V.     A  part  of  the  poriferous  side  of  hame,  more  Id.iilily  magnified  to  show  tlie  animal  cells, 
ond  the  mesial  hMit;itudinal  cariufi',  with  their  spinedike  tubi.'i  cles 

rig.  1j.  Synuclw»t\  ^^u(-LLACEA,  var  BiSEiM  ujs,  ofSwallow.  <;eiiiitz,  andotlieis. 

15  a.    A  portion  of  the  l  .h,-,;1   "liowln'^  its  non-]Mjiitcrous  snlc  ,  natural  size. 

1'}  b.     A  part  oi"  rlie  ,n,i  ne,  e.d.!va,ed  to  show  the  fine  .surface  striie  and  scattering  ])its. 

l^j  c.  The  jviiifoTiiuB  side,  more  highly  maL;niiied  to  show  the  animal  cells  and  mesial  carinse, 
V.1I.1L  their  spine-like  tabeicles,  The  few  minirte  sa]i}iiementary  or  dwarli  d  cells, 
sp,  3p,  are  not  pecnliar  to  the  siioi  imens  from  the  Coal  Measuies.  but  are  also  seen 
on  some  oftho.se  from  the  Chester  beds. 
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r.VGE. 
Fiil.      I.  AVICn.A   l.nNr.A "i^ 

1  It.     Side  "v  ie\v  of  left  valve,  witli  a  portion  of  posti-rim  Trtng  aud  iiostciior  extremity  broken 

away. 
1  b.     Tbe  fiaiiiy  as  eiil;ir;:(*il  and  .s(.-eii  from  alnivc,  to  show  that  the  cardinal  ;irt;a  (ar)  has  but 

a  sini!;lc  i-;ir1ila;^i' pit  (f.)     It  also  shows  the  Iniii;-  linear  iin.^trrior  liin^o  timth  (.st,) 

and  ]irnii]iiii'iit  subcniiii.' antL-iior  tooth  (a.)  with  tlie  smaller,  less  prominejit  one, 

Just  behind  it. 

Piu.    -2.  Lima  la'.iirKKA fiSS 

A  aide  A'iew  n|'  an  intL-rnal  cast  of  the  left  valve,  s]iu\\"ing  only  the  radiating;  enst;e. 

YUj:.      3.  i[ACHOl>0\    I'EUrATUS .^T-Ci 

A  Tiew  of  the  outside  of  the  left  valve,  luagnitieil  a  little  more  than  two  dianirterg. 
Piu^     ■J.  MacrohO-N  ■VENriSTiiiAruy 576 

4  a.    View  of  left  valve.  nia;:;uitied  to  about  thiee  diamrti-rs. 

4  b.    Dorsal  view  of  same  Kpccimen,  sliowin^  the  convexity  of  the  two  valves,  the  cardinal 

area.  etc. 

Fig.     5.  MOXOTIB  ?  GREG  A  i;i  A 573 

5  a.    Left  valve  mai^Tiified  about  two  diametiTS. 

.'  Ij.  The  two  valves  of  another  specimen,  as  seen  opened  and  flattened  out  on  the  snrface  of 
the  shaly  matrix,  the  hinge  margins  being  joined  together;  the  whole  magnified 
bet^\  eon  two  and  three  diaroetej-s. 

Fig.    6.  PLEUKOi'iirtKUS  OBi.ONai.  s  > 539 

6  a.    An  internal  ca.st,  right  hand  view. 

Fig.    6  b.  Pleiiuh'IIOrus?  (sp.  nndet) 

A  view  of  left  valve. 

Fig.      7  AMCI'LOPECTT^N    NEr.I.ECTUS :jSO 

7  a.     Ont.'^ide  view  tA'  right  valve,  magnified  about  two  diameters. 

7  b.    Internal  and  hinge  view  of  a  smaller  specimen  of  same  valve,  magnified  about  two 

diameters. 
7  c.    The  hinge  of  the  same  more  highly  maLaiified,  to  show  the  oblique  central  cartilage  pit 

and  the  smaller  pits  on  each  side  exteiidim;  along  the  whole  length. 

7  d.     Smface  of  same  valve  ma,gnified,  toshow  the  very  fine  obscure  concentric  stri^,  crossed 

by  still  nmie  minute  radiating  lines  on  the  body  part  of  the  valve. 

Fig.     H.  NUCUl.A  PARVA 589 

fi  I-'.    Left  valve  magnified  two  diameters. 

8  b.     Inside  and  hinge  view  of  the  same  valve  of  a  smaller  specimen,  magnified  about  three 

and  a  half  diameters,  to  show  the  hiniir,  teeth,  and  minute  cartilage  pit  under  the 
beaks. 
Fig.    9.  NUCUT.A  Eeteiciii  ? ,-..-9 

9  a.     Left  view  of  a  gibbous  specimen,  with  elevated  beak,  magnified  nearly  two  diameters. 
9  &.     Same  view  of  a  smaller  specimen  with  lower  beak  and  more  compressed  valves;  mag- 
nified three  diameters. 

9  c.    Dorsal  view  of  same. 

Fig.  10.  XuciTLANA    (sp.  undet) 

Magnified  nearly  three  diameters. 

Fig.   11.  llYALINA    PERATTENUATA 5:^2 

View  of  outside  left  valve,  natural  size. 
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TAGE. 

Fi,:;".   13.  Exini.uM  \\\ry  \.\\'\  m _ 588 

i-J  a.     Au  iiit.'UKil  iM.sl  ur.Micuf  tlic  vnlvus.       [Tlif  pi  niniiicurr    (»]■  t}].-  alale   l.ilnal   iiiai'i;iiiS 

nbr.\  I'  Tllf  MiiiMI.-.  not  rnij.st.illl  in  ill!  r.f  the  .sf.L-ciinrns.] 
ill).      Intrlli.il   ,■;,.!     ni'  ;,i,p;, irmly    tho    ( il)!>nsi  t  c   V^dxH'    nf    lIi(-s;uHc    ,s]m'C  ir.s,  tli  r  auiirll's  bi-ill - 

iip|.;ii'.'iili\   ah\;iys  c'lc\  ati'il  in  mir  \alvc.  and  si  i  ,iiuii  I  al.(,\  ,-  in  tlit-   r.lli.-rs. 
iJ  c.     Till'  inlcrior  m'  a  H\»-y  iinni  like   t-i  (^/.  iii..i:i;iln'il  tu  sIh.w   tlir  >nial!    rmtuil  (.■artilaL''^  I'it, 

and  th«-  \vidrl\   di\i'r-in-  h-clh.      Il  alsi,  vIhmv.s  idraih   that  there  an-  no  minute  r;ir- 

tila;:f  |.1K  ahtii-  tin'    hiti-r,  taar-in  on  eiih.-i'  sidr  u±'  thr  n-nlrai  cue,  as  in  tlic  otlier- 

\\  iM.'  ^  I'l  V  ^>iiiiiiar  ty]tf  of  t)n-  y.enu8  7V/  n<. /'<;■/, -u. 

T']-.   13.  KliMO\|il\    M\AT.\ 

A  left  wide  \-ir\\'  dt'  au  intevnal  <'ast 

l-'iu.    14.  AvitTLA    ^iMitCAM'A^I-^ 576 

14  ("(.     A  left  vah-i\  with  i  hr  antninr  auricle-  hi  nkm  a\\a>-. 

14  b.     A  siiKillvi  dn.,  ivith  hntii  am  il  h-s  ni   \viui;.s  ucai  iy  cniirr. 

Fi'^.  15.  Alloi;i--ma  i  m^i  vi  a _     _  _ .085 

A  vit.'\v  uf  ea.Ht  I'f  iii:ht  valvi;   retauiiui:  «onie  ]MirtM.n>,  uf  tliL-  voiy  thin  shell 

Fi-.  16.  Si  mi/.')1'1  ->   II  i:tu-  7,-^ 

Id  a.  Xivw  ti[   ii^ht  \-a!\'e,  uat  iiral  zize. 

16  b.  Sanif  virw  of  shiui-  mlaiLLed  tu  abuut  t  w  u  and  a  lialf  (liam  i-tri.-^. 

16  c.  A  diir.-<al  ^■ii-\\  of  sainc. 

Fi-.   ]7.  S(  IHZOIK  -.  Ko^sn  us,   de  A'n  u  .'    

17  a.     A  small  imperfect  spi-i  imen,  niaunitied  altout  tlin-B  diameters,  Ijt-in-   a  view  of  the  out- 

sidn  of  rit:ht  \"alve. 

17  &.     Ddisal  \'ie\v  id'  same  s|iri'ics.  shiiw  iui:  tlic  \'al\  cB  nmi  r  r<Hii]irr-.^cd  than  tii:.  10  c. 

17  c.  liiu-c  uf  left  \al\f  uDunilii'd  I.  lirinu  the  little  ni.Mmnal  fuirn\\s  for  the  li^anniit  ;  It 
(lie  lame.-t  .-ll-h'h  Miiai-iliate  tmilll,  .iUd  (al}  th<' sin.iller  anteii.ir  tnr.th.  Vudei  the 
]i -anient  I  iirruw"  {1}  tlieie  i^  sonu-tinies  li;M'es  nf  a  vei  \  hunt  iirnjeeli.iu,  maiKeil  pt, 
but  it  soi-iiis  doiilitfnl  wlniliemrnot  tliis  uimlit  U>  1.e  r. unite. 1  a,-  a  thud  tcuth. 

17  (?.  Hiiiu'-  "f  riiiht  valA  e  mat: ni tied.  Tlie  liii  ^e,  proniineni  tnntii  I'-'i  lits  into  the  ]tif  ip)  bo- 
t\\  een  the  two  well  rlelined  le<  th  of  the  othri  valve,  while  the  smaller  one  \j''>  oeeu- 
pies  the  pit   just  hell i ml  the  l.n  i;e  tnuth  nf  the  left  a  ;dve. 

17  «.  The  eMiemely  minute  sui  taee  s<  ulptulin^  of  the  sanies]iei  les  .-^trmi.Lily  ma-nilied.  The 
same  nnuiite  .st'iilptui  in-  is  alsu  sei^n  on  t  lie  sjieeimeiis  fepi  eseiiti.-d  by  lii:    Is  and  i'.*. 

Fi-     1^:'.  ^^(  iii/iHii  s  l:"--Hi's,  de  Verii  ? 

A  view  ut  a  .  nii-'idiaMlil',  lar^ei- left  \  ah'e,  dill'eiiiii;  slightly  in  form  from  the  last, but 
jnubalil\  helnii^iii-  to  th'.-  same  species. 

Fig.   i'K  S'  iii/.niiLs  i'Ki;i':i.i.(;  VN^ 581 

19  a.    A  left  side  vie'v  of  an  im]ierl'eet  speeimen.    Its  pnsteiior  mar-in  ia  seen  on  the  other 

side  to  extend  iKudv  as  htr  as  n  pieseuted  li\   the  unlhiie. 
1!'  b.     An  ant  erinr  view  of  tin- same    sjiefinu'n     Mlmwinn    the  ihslinet  emivexitv  of  tlie  valves, 
andthe\-eiy   reeular  coimm  nlrie   1id('.?    eudin^    abrujith  befnn''   quite  n  aehim:^  the 
iimst    eonvex    pai  t    nf  the    valves.      [Suuie    ]inj'ti..ii   of  the  aiueiinr   niari:ina   of  the 
-\  alve.s  liLdiiw  the  ndddle  are  restoied  in  tliis  figure.] 

Fii;    '^0.  Si_\TRiELAs>rA   Hioni'LirAiA 571 

'JD  a.     Pn8terinr  view,  showing  Jlie,  verv  amall  eardinal  area  and  open  furamen. 

■-JU  b.    Auloi  inr   view  of  aiiuther   specimen,  showing   the  atrun^^ly  plicated  margins  of  the 

valves. 
20  c.    A  dnr-.al   view  of  a  larger  specimen,  t\  ith  the  shell  abont  the  nmho  removed  so  as  to 

show  the  socket  jilates  in  tlu'  internal  cast. 

20  if-     Ventral  vi«w  of  same,  with  a  part  of  tht;  shell  remn\  ed  in  the  same  "way  so  as  to  show 

the  throe  very  clusely  apjiroximated  lamiiiEC,  as  seen  u\  the  cast. 
;^0  6.     Suifaen  striic  nearly  natural  sl/.e. 
:-'0 /.    The  same   nui,u-uiiied  so  as  to  show  minute  openin-s  in  tho  same,  as  we  often  see  in 

Or  this. 

Fig.  -^1.  1M,e[';i;kua  srni.VTO-cosTATA ■ 571 

■.T  a.    A  siilo  V  iow  of  a  speoinieii  scarcely  nf  llio  medium  si/.o  of  the  siieeios, 
•-il  b.    Posterior  ^'ie^v  t,f  the  samo,  sho'winu  the  very  higii  aii'a  and  naimw  closed  fissure,  short 
hni;:(^  line,  etc. 

21  c.    An  internal  cast  of  the  ventral  valve  of  a  largo  individual,  ahowinu  tho  ca-\T.ties  occu- 

pied by  the  strong,  neaily  parallel  d.mtal  landmu. 

21  cl.     Two  of  the  pliratii'iis  nf  this  s]iecies  enlavLed  so  as  to  show  liow  the  striae  on  the  same 

comxTge  as  the\'  approach  the  anterior  mai -m  in  lai  ue  indi\-iduals. 

Fi-.   23.  raiYXCHONELLA    (>SA(.iK\slS 571 

-J2  a.    A  ventral  viesv  ui'  an  i)n|iei  font,  specimen  i\iih  throe  idicalimts  in  the  sinus. 

22  b.    The  same  view  of  anntlier  specimen  with  only  two  (llie  usual  nmnherj  plicationa  in  the 

sinus. 

Fig.  23  Al.i,o](^s^rA  TrEtxiT/.n 586 

A  ri;;ht  side  \  lew  of  an  internal  cast,  natural  size. 
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rii;-.     1.  Soi.ENdMYA    (sp.   unili't.) - 

1  a.     X\Q\v  ("iT  ontsifli-  of  iii;lit  valve,  Avitli  iii;ni;ins  f4li,i;htlv  rcstnrfd  in  iiIaccH. 

1  b.    l.'ui.-ial  view  of  the  tv\  u  valvrs,  hh  such  .40111  owl i at  (liH|ihR'ril,  and  one  of  them  sonu-'vrhat 

brolveiil.(^liiiiath.-  iK-ak. 

I'ig.     2.  Pj.Ari.  NCi'Mri   CAIMiiiXAin  \   578 

2  a.     T^iipiT  or  I'iiilit  valve  lnnkL'ii  in  jilarrn,  T>iii  shriwino;  thf  jiooaliar  tran.sversc  costic  Liti.ss- 

i lit;  the  inniH.,  <Wii-ii  Mccii  on    thin   Mpcuics  ;  as  \v\-\\    as   the  radiatiiiu,  co.st;i-,  conijeu- 

tric  mavkiiiL's;,  otc. 
-2  h.     A  MiiKillci  siK'niiicii  ot  same  valve. 
--J  c.    Another  lai.ui-  >iprriiii.Ti  .ipp.ii  nilly  nf  tin-  saim'  sjx-rios,  hut  witli  a  iinicli  less  prominent 

Hiitlio.  and  a  strai^hter  ciirdinal  niamin. 
■2  d.     An  internal  ca;st  nt  a  small  Npi-cimrn 
y\ii.  :!.  Ch.i-;nii:mya    T^Fiweii  aha  ?. ,  - 5;^ 

3  (I.     Wi-w  nt  rig-ht  valve. 

3  ''.     Dorsal  \  iel^  of  llie  twn  vnlve^,  shnwini;-  tlir,   widi-   iiosfeiioi    Liajtc,  and  i-onvexitv  of  the 

vahes, 
.1  c.     J\M],iVj,fiuv\it  (it  radiatin;;  ri<\\  s  of  ininnte  snrlacc  i:r;tnnlt-'s 

Fi.s.    4.  EinroMn  \  tkiioi'.t.om.a ^ _ _ "vj 

Lett  side  view  of  internal  east, 

Fi,U\      ...  Cll.>.\(M'Ai;|i!A    OVA'I'A - - SP(i 

5  n.      Vir\\    nC  h-tt  val\  e. 

5  b.      An  anff'iiur  \  icw   oi   saiiic  showing  tlic  ani  n  ioi   '^ajir 

T-'i'^      (i.  Smi/.niii's    wirM  ^   . . _ 'u9 

C'  II       A  ilnrsal  vjcw"  ni    iiilrrnai  raMi,  slmw  iiii;  the   eoii\-i'\il\   ol"  tlic    valves,  musi-iilar  inipres- 

siniifj,  piisierinr  iiniliunal  siitiirrs,  elc 
0    h.       A  side  \'ie\\    ol    ;-aiiir, 

Fiu,     7.  (jLlMCirisi  \\\    i;auI  \'i  A,   \-av.   i,  i-:\  i.-.  .  .  _    _  _    584 

la.  A  \  irw  of  li'lt  valve  of  nm-  of  i  liiMarLiei  spi  ritm-ns. 

'    1).  A  doisal  view  ut  same    Mhi)\viii;j,    the    slioit  ]ii:anient   t"   he    on  the  shorter    side   of  the 

l.i^aks,  and  the  vahes  tn  he  rinsed  a(   Im.IIi  emlM. 

7  c  A  ]ms1eiin]   vi<-w  nt  same. 

7  il.  A  tiLiliI  side  \'iew  (it  a  small  s])eeimen,  almost  "wii  lumt  tniees  of  lailiatln^  stria'. 

7  e.  A  A  tMiltal  \'ie\\-  of  aame,  show  lu^  tlie  valves  to  lie  i  lused  lie]n\v. 

7  /.  An  iiilf^i'iia  I  ea.^t  shovrin^  niiisciilar  i  iiipressiiniM, 

y\-i.     '^.  Oai;iiiomi)|;i'I!  \   AIksoi  imi^'asis __    .lyc 

H  a.     l)iii;sal  ^ieu^ 

8  li.     Wvw  nt  left  valve. 
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Vlg.      1.  PLElRfiTOM.VUIA  CO.NOIM  r-. -,..603 

1  o.  <\i\f  viiw,  natural  si/.e, 

1  /'  Vn_'\v  1)1'  iijipiLsitc  side  anil  a]'prtuii_\ 

1  <..  Eulariird  view  uf  sami'  ^l^eciL■d,  tu  show  surface  iii;irlanL:s  and  spiral  band. 

l'\u".     -:.  Mjckuimaia  cumca 598 

■-:  If  SiiU'  \'ii'w,  ciilui'^ii'il  a  little  nmic  than  tinre  ill.iinetois 

■1  b.  All  ri]i|M>MUf  \  ii^s\  iiJ'  .liiiiie.  ahiiw  in;;  fhf  apiM  miti  . 

Fi-      3.  N  \iHMiv~ix  WiiF.KLF.m  5^5 

'■i  'I  1)  irsal  vide  v'ie"\\".  natural  size  S 

3  b.  ( )]ipitHit''  .siili-  nt  .siiiiii-.  slio-winir  apertuii.'  iiiid  columella. 

Fii:-     -!.  Pi  ai  \tkk  v-^  -i-lNiGi:i;r>F 5')  I 

4  a.  S\'\r,  view,  ?<liowi]iL:  the  .-^pine ''a^'-.s 

4  b.  Xuwtti  iippi.^ito  .siile. 

1    ■  Prulilb  \'ii'\v,  showing  the  aperture. 

li;^.      5.  Pl.EUlilU'iMAIflA    >IIH0--P:.MA 601 

r.  a.  Dur.sal  -i  i.w .  ii;itnial  s'ly.v.  sliii\\  iiii;  tlii>  ^l)l^llltll.  flat  .spiral  band  above  the  middle  of  the 
ljnil\   v'dlutiun. 

5  b.  ^'il.■w^•l  nppoxiU' >iil>'.  shuwiuu  apt'iturc  and  the  sinus  in  the  lip. 

PlU"       r  M!   l;Cll]sn\IA   INORX.VTA    509 

li  ".  I)iii>al  \'irvv,  eulafLiril  iibujt[.  fhrt?r  (li.Tiiii'ters. 

i>  b.  ()ppn.siti'  ^idc  nL  haiiit\  ^huwiuf^'  a])ertuie  and  sinus. 

YiA      '  I'niAriii  Mi'i'r,[~   ciiiiY^Aia.is  596 

7  ,1.  Itn]  sal  \'ii'W.  niitnral  si/i'. 

"  b-  Aji  opi'u.^ile  view  ui  the  daiue. 

iiu      •-.  .MArRociiEiij  >  Ai/roNnNsis 593 

H  (t.  Dorsal  view  nf  Hpoeinicn  -with  the  outer  lip  broken  away. 

8  b.  An  0]ipipMic  view  nf  samt-,  NboAvin-  tin-  thi<-|-.i-iiH.l  mniT  lip. 

Fjg.     9.  X  VTlCOrSIS  SlDOVAIUS 595 

9  n  \>]it.ral  si  fie  "S'irw.  showing,  the  ap(  rluie  anil  broad  flattem-d  inner  lip. 
y  b.  Am  opposite  vii-w  oj"  .^aiio-. 

Fie    10.  A  Mindly  opfTiiilnm  Inund  a-^.'^^ciated  -with  the  species  represented  by  ti-.  n,  and  be- 

lii.'\(>dto  ludoii-   to  the  sanif, 

10  a.  Vn-w  of  ilic  iiuH-i  side,  sliowini:  ilic  n'niform  sear  •>{'  nttaeliment. 

lU  b.  View  of  the  onto  or  innh-r  sidi-  rd'  tlin  same,  showing  by  tlie  stria;  its  siibmarginal  nu- 
cleuH,  and  coucenlne  modi'  uf  gro'wrh. 

Fi;^.  1  I  N  \nriii'^is  Ai.iM_M.,\>is? 595 

tl   a.  .'^ide  aiid  apertiin-  view,  slio-win^  tin'  thi)d-;.-iiod,  transviTsely  striated  inner  lip. 

11  b.  An  ojipo^iti-  \'ifw  ot  tin-  same. 

Fitr.   I,'  NATicdi'Ms  ALTfiNBNt^ly  ?  var.  cicAMErs 

IJ  u.  An  ajirri  11  ir  \  i<  w  ,  alnnvin^  the  rhickenrd  imuT  lip,  outline  of  month,  ete.. 

1-J  h  Ojiposite  view  of  same. 

1    .,.    y':  XAIirni^l,-.     VK.\li;ICUbU6 ^i^|.^ 

l-'>  a.  DnrHal  vieA\ ,  natiiT-al  .si/l'. 

l:>  b.  Opposite  view,  .showiii'^  aperture  and  Ihickoned  inner  lip. 

Fig.   1-1.  Ma(  ROCIIETl.l.s   KlAViaCKYI ri(>-| 

1 1  a.  Dorsal  view  oi  a  a]ie(anuii  with  thi.-  outer  li].  broken  away. 

M  b.  An  o]i])ositc.  view  of  same,  Hhowiug  the  thickened  inner  lip  and  columella  tobetwi-sted 
into  a  kind  of  obacuie  fold  below. 

Fig.   L."^.  Pi.RinrniiMAiMA  Cuxana ^00 

Vi  n.  Doi-Hal  dew  of  an  ijiti'mal  rayt,  n-laioini,^  trari-a  of  fine  transverse  striae. 

lo  b.  An  o])[l^:Hjtt^  7iew  of  .same. 
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Yig      i.  S:  i;KfiA<  IS  Wini  i-iki,iji 596 

1  (I.     View  of  spire  ami  apoi  tiin^  mamiified  about  I'oar  diameters. 

1  h     Apex  ul'  sinre,   nini  i-  liiiihly  iiiaguilird,  and  hImwiiil"  the  firdt  turn  tn  be  leversed,  or 

raised  edge  iqiward. 

ri-         2  Ld.XiiNr.MA    ^EMICOVIAIA 596 

■2  (I  XiQw  lit  >.piie  and  aiiertnif,  magnified  tu  aboiit  fniir  diametery,  tu  show  the  cuatate 
cbai.n  ti-i  of  the  upi)er  turns. 

2  b     The  apex  uf  tin-  hidio,  moie  lii-hly  nia,ij;niiu.:d  to  sli^w  that  tbi_-  first  tuin  is  uot  reversed 

orrai.M'd  xipwaid. 

yiii.       r>.--  Al  l.LUMXA    MIX  L' J  A ^'Ji 

i:-^    a.  View  of  a]j'-rturf  and  sidrt-.  uiilin  iiod  about  I'nur  dianift<-rs. 

2^  /t.  Body  volution  and  tlie  npxt  turn  almvf  i:n-iitly  maiiniiifd  to  .vimw  the  truncated,  or 
slightly  sLoubU-Tcd  tdiaracter  uf  the  up|ic]' cd^i- of  tin- wlmrls.  and  the  backward 
rur\(_-  ijf  tin.-  niiuuir  liiii-.s  o)'-ro\vth  a.'^  lln-\-  apiunai  b  the  nppi-i  tiiar-in  of  thf  whorla. 

I'lg.     3.  LOXONEM  \,  {>>p.  niKJi't.) 

3  a.     View  of  ;ijH-rtui  •■  and  ^jtii  '■.  niii-nified  to  lii-t  wpcn  four  and  five  ili.imeters. 
Z  b.     Apix  of  same,  moj  r  bigbly  manniiii-d  to  show  that  it  is  nut  revn^L-d 

FIm        4.  LOXOXEMA    (MJCIir.U\.?)    (sp.   umlet.)      

4  a.     View  of  aiiertui*-  and  >-])iio,  eidm^.-d  nearly  live  diameters. 

A  h.     Apex,  more  hi libly  magnified  to  show  that  tln^  livst  turn  is  not  ie\-ersed,  and  that  the 

two  next  sueet-edile^  it  ai .-  <  n>l;iti-rl, 
Fig.      5.  OUiilONKMA    {MlClIIiLlA  0    COMCA 590 

5  a.     Side  view  ,  uatuial  .•?i/.e. 

o  h.  An  iiiipeil'i-et  speiiim-n.  apparently  of  the  same  species,  in  which  the  low  .-r  edge  of 
^onie  of  the  lowei  lurns  projects  a  little  J u.st  above  the  ■■^uture,  and  showing  faint 
traces  oJtwo  lid-t-^  aboM-  tbe  angle  of  ilir  lowei  volutioD. 

5  c      Another  ^pieimen,  showing  tbe  former  character  moie  distinctly  ;  also  the  form  of  the 

ai>ertiue.    Tlie.-e  ujay  behm;.:  to  another  species. 

Fig.    6.  AC'Lls  iirmusTA  596 

G  a.     View  of  aperture  and  spire,  eulai-cd  to  two  and  a  half  times  the  natuial  diameter. 

6  b.     Ihe  body  volution,  moie  hi-hly  magnified  to  show  more  cleaily  the  revolving  atrias, 

and  the  stiougly  si- moid  lines  of  growth. 
Fig.    7.  Dextauu.m  A^■^L■Lf^^■l■I:l atL"M  5dy 

7  a.     J-nL'ii,L:<.d  t  wo  diameteis  ;  the  specimen  being  impei  feet  at  both  ends. 

*.  h.     A  i.oitniu  of  f-aiiM  ,  moie  hij;h]y  magnilnd  to  rihow  juoie  clearly  the  oblitiue,  annular, 
raiwed  lines. 
Fi,.-.    e  L>F.NTAur.M  :\Ii.i.kiam'm? 590 

8  r/      A  bide  view,  niiiLinihed  about  t\^o  diameters. 

h:  b.     A  section  or,--ame,  moie  lii-hly  majinided  to  show  nioie  distinctly  the  stri.e. 
^  t      A  portion  of  the  buil'aee,  still  moie  highly  niaanitied  to  show  luiunte  i;i.iuiile3,  in  ad- 
dition to  the  htiiie, 

Y\:i.     9.  Pl.El'ROTOMARIA  ?  VALVA  iii'ui;\rib (30-2 

ti  (I.     A  view  of  apeiture  and  spire,  enlaigcd  to  about  live  and  a  half  diametei  s. 

9  b.     Another  view  ol  :,;ime,  as  .-^eeu  from  above. 

Fio-.  10.  AxmrpilALi;^  Hrl^|■^A^^    -''^^ 

10  n.  A  side  view,  showing  the  apertuin,  m.mnltied  about  two  and  a  half  diameters. 

10  b.  A'i''.w  of  under  sideofsitnie. 

10  c.  View  of  upi>ei  side,  of  name 
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vm:k. 
Pi-.  11.  Ei.'oMni  \lis  m  ma-nosi  .-. 607 

11  ».     An  upper  virw  ni"  a  7;itlirr  small --iMTiinen,  )it^i,u7)il1i;'ii  to  ahont  tu  !*■<■  its  natural  diam- 
eter, or  to  about  tlie  avi'vai:'-  .'?i/.<-  "|'  adult  speiUiu-iis 
11   6,      A  pviililc  view  ol"  f-ame. 
11   c.     A  ^  i'-w  ol'the  uiulcr  side  ..f  s,iiii<". 

I-'i,::-    1--3.  Kl  nMl'llAIJ  ^    >l   livt'  \  I  Mi  ATI'S ''<^^'' 

i','  a.     An  iippir  sidi-  \  iiw  :  natural  size. 

1-^   h.      Pinlih-  (.r.sanic. 

1-J  0.     Vii'w  nf  under  fllLlf.  n|  ^auic. 

13  a.     All  u]tp('r  xU-w  of  iiiiuilM-i    ^]K'cinien,  ditleiiiiii;  siiiii<.-\\  liat  in  UnM\.  but  pr<iltabl\' a  va- 

ri'.-t>    i>I    ilie  ?-anie  specii-s    li>^    ilmt   i  ein<'M-jit''ii   by  tiuine  J-J,   with  -^Ijicb  it  'wa-' 

found  a.-i.snc'iali;d. 
n  6.     A  protiU'  view  nf  thi- la.-^t. 
i:l    r       A  view  of  umlf]  side  ol  .-iaitir. 
I'i^.    14.  I'A  'Oil'!  I A  1,1,-.  i'liKNUl'i  i.'-'l  s tU'l 

14  o.     ^'if^^' uf  Mitpt-i  sidi.-.  natural  ^  I/.' ■ 

14  b.      \.'ii<\\\\-  uJ  .~.iiiir  ,  tlie  .s]i(  1  iijien  bein^  ili.sini  tt'il  urai'  tlie  apertiti  e 

14  c      An  under  >i'U' view  nfi^iHUie. 

I'i-    \o.  Chiton  cAiinoxA uu  s C(i& 

15  a.     Anttvioi'  doif-al  sbirld,  a.-^  ?^eeii  liuui  above. 
15  h.     Anoiitliiir  >\i\>-  vifw  of  same. 
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